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The science instructional innovations of the ]970': could berams ‘the
tmdztwnn! miodes qf the 1980s. _ .

’Récerit-lnﬁévai:i'ons in .
Sc:ience Instructlon R |

Jc;hn j Hclleman

s ¥,

L=
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Retem d:vgmpmcnts Tiit cammunity—coﬂege—inen e 1
impetus in a senes of publications in the 1960s and 19703 These articles and
texts focused on the neéds for educational innovations and motivation of stu-
dent learning. A number of science instructors in community colleges were
cager to aglopt the new ideas and technological advances to their needs—an' *
‘interest perhaps best evidenced by the more than 350 pam:lpams attending
an Aud;ommnal System cﬂnfcn:nce in 1959

__now bsgummg to brmg about r_hang\:s in t,h: ]

_community colleges. As science faculties have mcreased th:u" usé of ,,jizlular T
instruction, they have also developed new approaches to the science labora-

tory, which can best be termed the open labamt@ and the investigative laboratory.
Another development that has emerged from the seventies is the interdisciplin-

ary approach to environmental studies, which broadens the traditional narrow
disciplinary perspective and leads to a much more complete understanding of

the environment.

Interdisciplinary Devela]inienh «
. R.A, D@dge reports a statement by the education EommlttEE Df the”

American Institute of BlDlEglCEl Sciences: “Traditional biology programs ¢

= New Directions for Community C@Ilrgu, 31, 1980 1 3 1
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rapidly becoming anachronisms for too ia}ge a segment of the constituency of

‘higher education” (1976, p. 6).. This same concein has been expressed by Pat-

tisnn and Hamli (197 7) far gcﬂgrsphy Eﬂth statcmﬁnté disﬁ]ay t}ﬂ!rtcngnitian

"

o

plmgs of sp«:clﬁc ﬁélds rather than to bmadsr mterdlscnplmaw areas. As
Dodge notes, the time has come: “to devise programs that explore biology as it
pertains to every cjtizen's life, environment, mental and physical health, and
political decisions” (1976, p. 7). Dodge’s remark can be applied not only to the
concerns of bn‘:ﬂmglsts but also to those of many physical scientists. Science
faculties of numerous community mlleges have responded to this issue by pro-
pqsmg and/or implementing mt:rdismplmary environmental studies pro-
grams that proifigle this bma@:r perspective to their students.

“Human Beings and Their Environments” .

+

In the fall of 1976, seven science faculty and nine science-related
administrators fronkeleven community colleges convened to discuss their con-
cerns about the separateness of their disciplines as they were being taught. The
participants. proposed a pilot program that would bring together faculty from

- community colleges across the United States in an interdisciplinary institute.

This pmpﬁsed program developed into “Human_ Beings and Their Envirgn-
ment,” a project funded by the Development in Science Education Division'of
the National Science Foundation. The program ‘was designed to focus on a
research- laboratory experience Yor an interdisciplinary group of faculty.

= The concept of “Human Beings and Their Environtfient” was unique
_for community colleges from jts inception. As the concept developed out of the
‘initial planning meeting, it was determined that the goal of the project was to

be the development of interdisciplinary mstructmr;al materials in science edu-
cation that focused on human beings’ impact on their environments. The
objective was to improve science instruction through the use of the interdisci-
plinary materials to demonstzate to students the relationship between scientific
concepts and the results of human actions on their environment.

‘The project proposed to develop instructional materials that focusedon

nine geagraph;cally and environmentally diverse environments., The areas
selected had regional and national importance, and each provided a natural
laboratary setting. This concept was not new, but the idea of uniting commu-
nity college faculty at a natural laboratory site iff order to develop instructional
materials was a novel one. The natural setting prawded a basis for the produc-
tion of more relevant and timely materials.

The participants in the project were recruited from fifty-one commu-
nity colleges across the nation. Thirty faculty from twenty-one colleges repre-
senting eleven disciplines as diverse as anthropology, botany, business history,
and political science were selected to participate in two field laboratory insti-
tutes. By working in mt’érdlsmplmafy groups, participants could consider the
concerns of regional planning on local, state, and federal levels, as well as on

. the issues of conservation, business, and recreation.

14 .



The first two field laboratory programs were held in the Mnjav: Dcs:rt o
and in the northern Sierra Nevada of California. The general format of the ' %j
~ programs involved lectures and field résearch. These experiences provided th«:/eﬁsl
—.hasis for the development of the instructional materials in a module format, an
- effective form of instruction (Beishir, 1976; Case, 1980; H:chmgtr, 1976;
~ Jenkins, 1977; Johnson and Johnson, 1975). The participants working in
interdisciplinary groups developed modules in the following major areas:
1. Natural history of the environmental site.
2. Current state of the site environment._. .
3. Methods used by human beings to bring about positive or negative
environmental changes.
4. Future prospects and problems of the site.

5. Df:velﬂpmem of a;non eratEgu:s t.hat studems and CItlIEﬂS can uti-

In addition to th:se major ‘modules on each :nwmnmental site, mini- rncdule;
on smaller and more specific tapics were developed by individual partlﬁpams,
. reflecting their particular interests. Tnplcs of thete mini-modules varied from -
stream erosion to land use control to damage caused by off-road vehicles.
o The modules were submitted to field testing With peer and student
" reviews, The reviews cited the strength of content, organization, .and illus-
trations (slides, diagrams, and tables) as particularly strong :lem:nts of the
modules. Students indicated the clarity of the modules :nabl:d them to suc-
cessfully compl:tt: the instructional unit. Both student and peer reviews indi-
c:at:d that the five major modules of both sites would have use in a number of
" science, environmental studigs, and mt:rdn;c;plmary iglies pmgrams—

The instructional potential for Lhcs: materials is great. The major mod- .

ules can be used together to form a course that focuses on man’s effects on dif-
ferent environments and actions that can be taken \é correct pegative results.
When the study of gif fiine environmental sites is comp l:t:d the mcdul:s rnay .
be groupedinan ber of tombinations. The natugs
logical grouping fér g@iggy and environmental stud}§s
dealing with’ the current state of the environment, futur: pmblems and pn:s-
.. _pects, and action strategies can form the major elements of spetial environ
mental study courses on pubhc policy 3nd the environment. Th !
ment of modules can be used in regular science course as gupplemcntary work
or as independent study options for community college students,

In addition, the major modules can be utilized in citizen-oriented sci-
ence education programs. The concern that human beings are not as aware of
their impact on the environment as they should be will be addressed by these
modules. The timely nature and ease with which modular concepts can be
transferred and adapted to other environmental areas increase the specificity,
effectiveness, and utility of the modules.

S Open libﬂratﬂry

" The development of open laboratory programs is expanding in com-
munity college biological and phyalcal science courses as the use of modules

laﬁ’ IR
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'~ and individualized instruction is mt‘:"sscd The objective of an Dpcﬂ labora-

tory program is to enable the student to work at times that are convenient for
him. Case (1980) states that the flexjbility that students have in scheduling the

laboratory. when the dutotutorial approach, to instruction is used- cnablc:s stu-

dents to chroll who might not have because of time constramts *The student

has the opportunity to spend as much time in the labcramry, :uher in one visit
or visits aver several days, as is’ necessary to completc the assxgnmcm

Th: _way an open lab@ratory is stmctured depe.nds on the mdnndua]
orate audlowsuaj mtnrlal mstrucm:inal m:thad The courses mvclve two
detailed manuals that direct studcnts through study exercises that involve tape
cassettes, 35mm slidef, short films, and geographic models. Reeve (1973) has
deilaped an open laEn:ratory program for general education' life science*
coulses for non-biology majors that includes. twelve assignments, four field
exercises, and two aptmnal exer tlSES C}asg ( 1980) has dlvnd:d t}u: labaramry

BSmm shdts laburamry Exptnm:ntg, Gpm:xnal ac:nvxty and pastn:st Pnstle-
thwait and Russell (1971) have d:uelaped an appmach structured aroynd a self-

. mstrucunnal ln:ammg carrel. Their pmg‘fgm involves objectives, programmed

audio tape, student study guides, various forms of visual alds, and relevant
biological‘materials. - : .

The matena] used in the open laboratories varies from course- sp:clﬁc
materials d:vflﬂpcd by a single instructor or group of instructors to commer-
claﬂy produced malcﬁals for br;gd general courses. The chemistry depart-

——ment‘ar‘ﬁermrﬁ'uﬂegﬁrrﬁ?aﬁmd_CShfﬂmla' hagused the open Taboratory

muuhzmg ah autotuto

format for large freshman classes for the past five years. Regular laboratbry
manuals are used with experiments, and assignments are made for specific
weeks. f the student is ynable-to complete the assignment within the time
speclﬁcd timeg are prcwld:d for make-up.

The open laboratory prmrldcs students with as much time as necessary

to complete and learn the instructionat material presented. Numerous studies

_(Baker, 1970; Case, 1980; Holleman, 1977, Myers, 1977; Sparks artte 7
-Unb\shaun 1971) hav: mvtstlgat\sd the Eﬂ'e\:tlvsn\zss of the open lgbggamry

rlﬁl ar éﬁﬂléwsual appma\:

Iﬁ all thes: studli:s the stu-

dcms who were :nmllcd in a traditional lab@ratnry pmgfam The stud:nts

'_rea\:tmn to the open‘laboratory programs is. positive —students know they are

learning and are responsible for their own achievement.

, !ﬂvesiigaiiiife Laboratory

Thorntori(1972) reports the results of a Commission on Undergradu-
ate Education in the Biological Sciences panel charged withresolving the func-
tion of the instructional laboratory in biology. The panel concluded that with
everything considered, the greatest priority of the laboratory should be investi-
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gative. The objectives of the investigative labaratory should be first to under-
“stand the processes by which knowledge of the different disgiplines is obtained
and revised, and second to provide necessary experience for students to -
develop ‘the processes ascribed to scientific thinking. ' -
———adividualized instriction leads naturally into the investigative-labora=-————
tory. Burke (1979) reports on an investigative laboratory,in_microbiology.

" The laboratory was designed around four programmed reséarch projects tHat .
introduced scientific investigation to the students. With some variation; the
investigative approach is also being used in geology (Sugent, 1977) and geog-

‘raphy (Kiester and Kiestér, 1977). , . ) i
The investigative l?al;:crat,mj:, no matter how structured, has proved fo

be stimulating to students. The student-teacher relationship is enhanced with

the investigative laboratory approach X Relteacher by the very nature of the -

laboratory must be ready to discuss each student’s project individually, giving

. guidance andassistance if necesdary. ‘As Holt has stated: “The investigative

" laboratory can provide the Vehiclg for more informal stydenit-faculty interac-,

'tions of the type increasingly sought [by ‘students]” (Holt and others, 1969,

p- 1106). = : T . . s

The directions that community college science instruction begani in the -

1970s will continue td expand in the 1980s as science, faculty reognize that «
newér approaches tnlacigna:—' instruction do mativate student learning. In the -

1970s, the National Sc.ience Foundation provided suppgrt to assist faculty in
redesigning courses and developing new instructional approaches. The

.National Science Foundation has not only been concerned with iqstméﬁgnal

——develop yut-als ~with-faculty-development;—however,_it is becaming

increasingly apparent that faculty development has not kept pace with subject
" matter and instructional development. There are signs that the National Sci-+
ence Foundation is beginning to realize the need for updating the science fac- -
ulty whose primary instructional responsibility is for lower-division :and
_undergraduate students. If this results in expanded science faculty develop- -
ment programs with increased opportunities for community college faculty
perticipation;“the innovations begun in the 19703 will become the accepted
~ procedures of the 1980s. " . -
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- Biology Cot i’ﬂe Inriovations: *
'Remedial S'_lnde and )

Leonard F.

b Nu course in the .blolagy curriculum xgla.s 1mpartant as mtrﬂductnry or general
biology. Usually it stands as a pr:n:qulme for all other offerings and, if
thoughtfully constructed, can reflect the teaching/learning style and eduga-
tional philosophy of the department. .

’ At Nonhampmn County Area Gnmmunfty College (P:nnﬁrlvaﬁia),
general biology is a one-semester offering that focuses o basic and traditional
subject matter areas. The text and laboratory manuals|are of prime impor-

_tance since all else flows directly or mdln:cﬂy from them) Classroom scssions

are of the Iecture type and employ a ‘number of visual ‘ajds ang derronstras

tions. Laboratory assignmants parallel lectures and, forfhe most part, arc of

the standard or traditional variety, lllustratmg basic principles as well as famil- N

‘iarizing students with the tools and organisms upon which the study of bmlgg’y
‘is gﬁund,ed In form, then, one would readily conclude that the course struc-
. ture is unremarkable. However, this absence of flamboyance is not an inci-
, 4 dental occurrence. Before this program was adopted, several l¢ss traditional
appma:h:;, including Purduc’s very fine autotuitorial rnethnd . were’ thor-
" oughly investigated and rejectl], not becaise they were ineffective but
because they were less compatible with departmental philosephy than the
_more ntam%a:d approach. This general biology format has proven samfmqry

New Directions for Commanit
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for thé past enght years, durmg which time the course has undergone constant. x
updating and mgdlﬁn:atéon In faet, the ease with which the traditional
arrangement lends itself to altgranuns has proven to be one of its_greatest
strengths 't -
Alldepartmental- fscu}tyﬂareinva)ved‘iﬁ*gerr:rﬂ biology:-each: bﬁﬁg’?f@""”*""‘“’"
an individual umpha;ls and style. As a fesult, while topu:aJ areas are-fixed,
?ﬁcma in different sections of the course are treated to*different apprnat;h:a
ependent upon which instructor they choose. Ddpartment faculty also benefit,
from each udicr‘sﬁrcngﬂls and&ubject matter gxPemseiby :ﬂmmg together on
a rugular basis to digcuss the course. The product of this sharing and fine tun-
ing is an gITe::nv: course that has demonstrated rgslh:m::: and adaptability in
demandmg situations. 1h .
’ T'he mast natablb Dl’ th:s; adaptatmns are a r:mcdlal science cout‘sc"
The Iﬂmu:r gives amdcnta with llmned or no s:h:ntxﬁ:: ba&kground an Qppor- .
tunity to learn how to learn, while the latter brings everything except, campus ‘¢,
climate to students who are unable to attend regular in-school sessidns. '

/ Rémedial Science ~ T L & o

= . . 5 H

'f'he idea af creating a remedial science curse at Nunharnptuﬂ sur-.
facgé in the Ea:ly 1970s as a result of a lengthy in-depth review of the entire
. curriculum. Among other thmgs it was concluded that the remedial or devel-
: npmemal pfﬂ?iﬁ] necdt:d substannal fevampmg, In addmon to thaperermlal

studems det:ld: not. to tg](: th:mt‘) and wh:th:r an Dpcn -door mst;mtmj
should allow stud:nts to bypass remediation and give them the nght/f:: faﬁ if
they 40 choose, a concern cm:rged for wholly remediating the student. 7
Fropn :nts of this holistic approach argued that studerits need help in
more than bd¥ic réading, writing, and mathematics, and sug sted that the
.glﬁlc: areas pn:su:ntcd a particularly difficult hurdle for the poor
or slower learhier. They also mms{eﬂ that if the institution warlted to increase
the chances that studt:pts forced into remediation would elect to stay WIth the
~==*process-long" Eﬁaqgﬁ “td%see -positive: esults;“thenmore" *ﬁfﬁulstmg ‘courseg =t
would have to be made avai lable to thern QLherwnge, remedial students would .
\bc likely to take n:gular credit courses while they learngd to read, write, and
' do mathematics—an appmach that could turn the opep door into a revolving
one, ‘
The hghsts won the day but their vnctgf‘y was short ]é,sd A develgpﬁ _
mental science course, described below, was developed but®as offered only
s once. Its demise was dut to a change in blalogy personnel and a lack of institu-
tmnal cnmmnm:m to this appmach to n:m;dlatmﬁ
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ft:r gvpral years V:ry rece
has begun anew. Someti :
" heralded -the tgmmg ofh rd tirhes fur h:ghcr :dun:auon thns institutior had )
- de:m:e th;\tfmany. more of ity studgnts Would be coming to college with nfr-
wly Hefitied goils dnd/ar sefious dafi ciencles’i 1-Bisic skils-Shrinking numse————-=
??.tgbfeei to twenty- ,w&y:ar-oldsan’ b6 public ccmﬁﬂence in edu- .

. cam:m tnmpaund the pmblzm As the c?fﬁmmmn noted, ‘when faced with
theae condltmns -some colle ges rmght ‘do. anythmg tp curfy studeént favort, i.g
includirii lowering theif st dan:ls Flring threats &g Tiscal well:being ind," :

v cumtular mtcgﬁty and; at the same pmc wggﬁlng tol :fvc.tf'le nt‘:E 3 ofthe

e\rclogmcn;a.l studént, ‘Northampton County Area Gnmmumty ‘Cnllege -
ICACC) has Qs:mblgd a task for€e to study the matter. The resurrection of | M

- " remedial science ‘may be one way {o cope with the problem. J

. One of the tfuly beautiful'aspects of being a/tehcher of basic biology is
thauthe facts and prmcnp)cs that comprise the subjéci matter can,be learned
and understood by prgcu&lly evefyone. The Gnly"thmgs thiat the teachermust . =
be tonc:mcd abq,!t are Lhat the lc\rel af mstrdf:tmn is compaubl: with ths lc:w:l

N outcomes. This amgcb!c ﬁi}ur: rnade. bmlngy e‘lagnca’l dlsclphne upon 3
whlch to build remedial SCfEﬂEl: The exigtence of a solid introdugtory-level
ctmrse in the credit curficulum made ﬁ task infinitely more simple.

Ay " Based upon institution:wide del&ratmns, it was clear that the goals )
f-r t;h:: new course wd-dld have'to be dane‘Fem Tmm those qm: ﬁnds in th: usual

Wllh lh}’tm mmd *several goals were established. ST 9 -
Tp improve thg student’s ability to read and comprehend basic sci-
;:nuﬁc wrilings.
1 To improve the student’s ability to write, placmg sper;la] e:mphasns
«' * on scientific material and style. = | ¢
., 3! To@avelop within the student the kn ledg: that success in basic

=

H

=—

q _ bject )
I B azprcpare,&ﬁe st
" science courses,

. The time allotted far completing most assignments was lengthened and
.« more hands-ox” experiences were provided. Otheryjise instructiona) objectives -

. developed for each lecture and l:baramrypssrgnmtm were remarkably similar

'- to those employed in the credit course; only the mode of presentation- was
 altered. A Brief corhparison between the regular and remedial courses will =7 -
Lllustrau: the similarity. ?

o Thus, it was in the laboratory forinat that the new course made its only
major instructional departure from. the standard version. The decision £v use .

nature itself as the lab was made in the hope that these fledgling s;:u:nnstz. would

ent ,m\egentual entry into regular calleg:*l:vcl"—f—;'f—f;'””f

7

jencc {s ns less attai ,abl: than ltf'ia in any legitimate college-level

"
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Pom—




= 4 '

I‘abl: 1. Guﬁfﬁanmn of Regiﬂal' and R:m:dlal Bmlag‘y Cnuﬁcl

Undzr;tgﬂdmg meg Tﬁmg:

- #

General Bmlag;y

. 15 weeks/75 hours

Instﬂjctmn* Lab/Lecture splig;_ Flexible
Ia . 5
* Course Credits . 4 credits, limited .
& = . applicability toward
. . graduation requirements.
¢ Text, . Keeton, William T..
R (Elements of Biological Science
: - ; (2nd ed.) (New York:
s *Norton, 19?3)!(

A JPart 1: Ecology,

j‘ W!‘Asﬂgnmtr@
The Diversity of

/ (3 to 4 wecks ppr topic)

A5 weeks/75 houes: = .

3 hours Lecture/2 hours

Lab per week

4 credits, applicable toward -
all dl:STTi;S

(same) .

art 1: Eherﬁislry;
Cellular Structure

{ Life . and Function,
P e - Part 2:.Organisms— Energy Transfor-
" Structure ahd mations -
- e, A Punétion Part 2: Organisms
. «\ N Part 3: C.E , Structure Part 3: Genetics and i
. ) . ,Fum:t,xc)n Evolution : . 5\
f = Part 4: E\fﬂ!\utian (Limited Part 4: Ecology, =
- ' Study ‘of Genetics) "Me Diversity of .
', , Life
] R . - <
‘~Teaty ' 44 Lecture Tests (essay); 4 Lecture Tests (fnostly
A . 10 Lab Quizzes (objective).  objective); 18 Lab Quizzes
LI T < s (objective). T )
- Laboratory Exsmscs 80 percent of the labora- © 15 exercises, 9 taken from
T tory conducted in the field  Keeton and others, 1970.
- : _ with emphasis on experi- ‘
L4 i - - encing phenemena then - -
e ) ; mmmunn:atmg abnut P _— . -
e TR S = ~percent taken from the ~ T
ey regular laboratory (micro-* .
e ¢ techniques,taxonomy, -
AN ot : iL4:1:53&:»:tu:m. physlology) .

=, =L LLE SLL il 2Ly WSS

, . Cd -
‘come to seé the study of.biology in the broadest possible perspective, thereby

. lnErEESlng the llkellhc:od that :at;h studsnt would develﬂp an aﬂ‘mity for and

’ labaramry day wauld mvnlvc a mp to a lnca.l nature sanctuary

ra stmll

thmugh the woods and cornfields that surround the campus. Later, or on days
when the wsather would not permit outside work, mSl:nals that had been’

ey
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gathered and cla,ml' ed would become’ the subjegt ﬂf more ngorqu; scientific_
investigation indoors.
For me, as the d:velor;er and instructor of-the course, it was an
__extgpmely pleasant and professionally rewarding gxperience. Unfgﬁunah:ly, it

was not taught Qﬁéﬁ enough to k k:mw if it could accomplish all of its gual;

- AtHome Learning - . * .

For-manry people, the only thing in.the way of getting an education is

eir mabnhty to come to the formal classes, Possedsing the ability and desire to -

, they need only find a way to have the educational process bmught to
ﬂlem Colleges and universities have traditionally either turned these appli-
cants a\y or offered correspondente courses for them. But since such corre-
spondente course typically do not carry regular college El‘Edi{' they are not sat-
mfa:mry alternatives. The extended college cam‘:cptu‘:a,me into b:mg to gver-
come this drawback and to allow scHools to capitalize ol the growing appeal of *
media as formal instructional tools (witness the plethora of newspaper- and tel-

. evision-based courses for credit that have surfaced during the past decade).

In 1972, Northampton received a federal grant to assist the college in
its efforts to construct a program of learning that could lead to.an associate
degree (sixty credit hours) for students who were unable to come to the cam-
pus. The primary target pﬂpulstmm were to be homemakers, handxcapped
individuals, prison inmates, and jhose living at or beyond the normal service

r boundaries of the campus. Since that time, the college has established satellite
" campuses to accommodate the last group, butthe absence of saflicientenrolt-——
- ments has still made lhﬁsch:dulmg of science courses impractical. ,

"*  The conversion Ol on-campus offérings to an at-home mode took place
over a span of several years and was accomplished with varying degrees of dif-
lZculty In most cases faculty simply wrote study guides that paralleled texts

« and other reading asan@m:ms and mailed these to the student along with
information explaining the logistics of handling testing, grading, and periodic
consultation. Other inStﬂJCtDi‘S chose to make more.elaborate changes in

__course_format, but their. tdsk was a straighforward one compared to that

undertaken by the biology department.

' Insofar as could be determined, no institution in the nation had devel-.
oped a laboratory science course that studems could do entirely at home.
Indeed, some faculty suspected that it could not be done, at least not with any -
degree of integrity. In the end, it was faculty confidence in the strength of the
general biology course that led to the decision to try to develop this course.

' Gemzr;l Bmlogy at Hum:. Anycm: whi: has taught or rm:ﬁ:ly takt:n

r:,a] cumplexxty The sub_gtct matter is not that dlfﬁu:ult but the language fr&

quenﬂy presents & serious barrier to understanding. The essential tools of the
trade are familiar enough to most beginning stwdents, but their proper use is
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often difficulfro caﬁvé;r because many have mislearned techniques or learned

them in ways that are unacceptable to the current course instructor. Hangbuts
abound, and these, as well as directions fgr carrying out laboratory or rfading

~° assignments, seem to require constant modification or clarification. More-
—over, studénts want and need" frequent reassurances that all “isgoing™ it
should. These problems of tactical complexity and communication were mag-

* nified as we developed 3 course to be learned without a teacher present. And

the task of transporting the laboratory to the learner seemed insurmotintable.
Before attacking logistical and laboratory problems, certain givens were

agreed upon. First, if after devising the best course possible, the departmemt

did not agree that it was as rigorous and thorough as the on-campus version,

th:rt it v;ould not be lmitnlem:nt:d This dtd not mean that bﬂth courses wauld

rather that lht: at- hgme vanety wnuld bt::ﬁf sufﬁt:lent qua,hty to wnthstand cares |
ful peer review. Second, the grading system would be the same for both courses.
+ Not only would a 90 percent performance earn a grade of *A,” 80 percent a grade ‘4
of “B,” and so forth, but performance on ‘the laboratory portion of the course
" would constitute one half of the total course grade. Third, since no prfcsmt
member of the faculty had the time or inclination to undertake the entire project,
a master’s degrec-prepared biologist would be hired to do the basic plarning
and writtg and I, as department chairman, would serve as project supervisor.
' . The first order Gf business for the new staff member was to review the
entire general biology cotirse from the perspective of one who had had no pre-
vious exposure to it. To the furthest extent pnsstble this course review was
——alsc-intended-to-simulate-theconditionsof the-at- nt—Asaresult;———
chapter-by- t:haptt:r guides were written and the course syllabua was expanded.
Directions were made as explici: as practical, and any faculty deparfures from
or disagreements with textual material were'so noted. (For example, one could
no lcmgt:t‘ aﬁard to waii until a rnn-de] ofa sodium pgtaséium pump came up in

%

thc prmtmg of the text. } This information had tp be included in the study
guide so that the at-home student would not panic or get bogged down in aless
than CI‘UCIE] concept.

=77 The réview exércise revealed another lmpcﬁant aspect “of at-home
eachmg, one that has resulted in improved teaching on-campus,as well. In
attempting to be as dcar,a; pcssib]e tﬁe deveﬁlﬁp(:rs fﬁund that th:y'w:ré :lim-

home stud:nts exactly what was EXPCEl:d‘Qf them, the syllabus and rc:lated
materials were stripped of faculty dnubletsﬂi to reveal the mindset of the
teacher. This element of learmng finding out the instructgr’s exact position
regarding the course and the student—has long bcu:n recognized by students
as a key to success in higher education.
Study Guide. The combination syllabus/study g‘utdt: has emerged asa
#yide-maggined, double-spaced, fifty-page document dealing principally with
- the lecture portion of the course (for a copy contact this writer). Its’content is
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little more than a refined version of my.lecture notes: key words and cancepts |
from each rrading sssngﬂment that, when condensed and scrawled on the

- blackboard prior to a i gh n lecture, help to alleviate the student complaint of
) bemg unable to t:ll wh: e gnpm:tam mm:na] leaves off and the ‘wﬂd tan-
~gents® ucgm . .
.= Laboratory, Without qu:stlcm the lsboratary pnnmn of the course

" presented the greatest challenge. Not 6nly did the directions have to be clear

+_and nearly foolproof but exercises also had to be capable of being done outside
thc formal laboratory and inghe absence of the instructor.

) Predictably, the developmental process ‘began with- what already '
t:xmed th: on- g:ampus gen:rﬂ bmlngy labcratary ex:rt:x;cs The ﬁmsh:d .

‘ been ﬁeld tcst:,d and all but three have_bc:n raken wholly or in ps:t fmm t.,h:
_ regular course. A list of the faboratory titles reveals their compatibility wnh
most freshmantlevel bmlngy offerings:
~_,® The Microscope .-+ = . ..
’ Microtechniques L. ) ’
p?l and Enzyme Activity -
Digestive System of the Fetal Pig
chpiratt;:y System of Q:u: F ctal Pig

Human Phyamlngy I to
Human Physiology II
e Manohyhrid and Dihyhrid Crosses—Genetic Crosses

Pnpulatmn Dynarmcs '
.L.Qw:r Pla:;tg )
Mold Growth . . -
‘ Higher Plants
N \ ¢, Nature Study
Laboraiory assignmentg closelyparallel those in the text and students are
required to maintain® record of the work they have ‘done. By carefully con-

- structing these lab requirements and by tylng quiz questions to the work-that — -

students perform, the possibility that students might not do the work them-
selves has been minimized (for instance, dissections must be presented to Lhc, ‘
Evaluatcir, and questions or return demonstrations on the actual dissectig
process are part of the testing procedure). - .

Laboratory Kit. Each enrollee in the at-home general bmlng‘y course
reccives a laboratory in kit form. This kit was valued at $225 when assembled
in 1975, most of which went for the microscope and carrying case. In addition,
students are frequently told to supply common houschold items. They are also
directed to use their own anatomy and physiology to illustrate a variety of phe-
nomena.

The course has worked suﬁnsmgly well. It has fulfilled the needs of |




Table 2. Supphe: for At-Home Geieral B:nlngy I;abnrstary
- Ml:msmp: ; ; Dlgs:ctmg Tray
Microscope Carrying Cég 1 Polyglové -
_Slide Box (Plastic}s 2 Pieces Siring .
4 Blank Slides™ —— T Tripod Magnificr T '
1 prmgfn Conjugation | 1 Test Tupe,Stand 4
1 Human Blood Smear 10 Test Tubes
1 Fern Prothallus - + -7 Mouth Pipettes (Stznle)
1 Fern Sori Envelopes . -
1 Moss Gametophyte 1. Dissecting Needles (12) : R
1 Mixed Diatoms Eye Droppers (3)
1 Moss Capsule ., . .,  2.Dry Yeast - -
Kodachrome Slide Series 3.- Nutrient Broth (i foil)
18 Fertal Pig Slides 4. Sterile Lancets (2)
Reagents (Liquid) . - ."Alcobiol Pads 2)
12 ml. .IN HCL 5. PTC (Taste) Paper (6 atrips)
12ml. .INNaOH - | 6. Lens Paper (12 picces)
- 10 ml. Wright's 5tain * Cover Glasses (slips) 1 packet

10 m!. Jodine Stain
"6 ml. Universal Indicator
. .- DissectingKit ... .
- - Scalpel ,
‘ "Blunt Probe (Metal)
Ruler : .
Eye Dropper
Scizsors ' _ <L
Teasing Needle
Forceps '

— 3 o — _

. Manganese Dioxide or Iron Filings (m Iml)
. Eye Chart with Directions

[o=JRN ]
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the students and the quality requirements of the faculty and, in the process, .
has brought about improvements in the regular biology course. One aspect of
the implementation phasg that has helped reduce problems is that most stu-
dents have been able to"colne to campus every four weeks to take the required
tests and quizzes and to turn in laboratory assgnm:ms Those who could not -
come to the school have.been tested by pmfessmna]s in their local areas, and
...._.prisoners. have been visited, by course instructors. Regularly schedules
phnnc @nvematmnx wah the instructor take the place of ufﬁﬁ: hours; emer-

T}hﬁt‘t is little. questmn that gw:n the choice of on-campus or at-home
study, all faculty and most students would select the former,*if for no other 7
reason than the stimulation that classroom interaction provides. Still, for those
wlio have no such alternative, the at-home general biology course has proven
to be a more than satisfactory substitute. #

- Summary . A

Once the format and style of the basie biology course have been estab-
lished and agﬂ:cd up~3n by the dcpaﬂmgnt it can be used as a point of depar-

[ tele-



. tmfnrlm:ﬂgvmﬁanalvmm m.:hspterha;dcsﬂibﬁlmmch
- undertakings. ‘The first was a remedial science ‘(biology) course entitled
‘Um@s meg Thmgs." I.n ﬂm course, &velnpmemal students were -
" exposed to most ¢ same material found in basic ge biology courses.
*_1Instead of placing primary emphasis on learning the discipline, however, stu- -
. dents used their experiences to aid them in improving communication skills. 1
ﬂm@m&ﬁm@ﬂm@m@tm&mnnnrmd )
S Aty and ¥ me-help-institutions re.ﬂsub: temptation to._.._
lUWEF stsnda:dgin Qfdi:f to maintain enrollments.

T Th:-mm:dmzﬂ ',,qfthe@mmmemmthefnmafsgeneml

t fotind in the an-tampu; version, EEECEPI that the
enmllet 1.3 pmwdzd with a greatly expanded course syllabus and a chapter-by-
ide- The ﬁfteen lahﬂratﬁfy ssslgmn:ng closely parallel thng

(X, “the student is loamed kit contains=—==
' ing the ga::saﬁr nqmpment and supphes " ' ‘ :

. Keeton, W. T., and others. Biology in the Laboratory. New York: Norton, 1970,
—==-Beully; M- G-" Enmﬂmgnt &dm“ﬁﬂ@m&nﬂaé&d&m Revalum:m o2 Chrotie ...
igher Education, 1980, 19 (1), 11. .
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Leonard ard S. O'Hara is dean gf allied health and associate professor !
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um*DEEJSIOFI Makmg _,_dﬁ

—_Jcan GwCreag

e i e et s e e B e il e e e e e

Etliucﬂ declsmn makmg can and should be taught in science dsssa Inthe

past, science tcachers might have argued that their task was to teach science—
concepts, facts, and methods. Today, many science teachers recognize that
they must help students learn to make decisions about the uses af acience and |
___-technology. How has this come about?

First, our knowledge of am:gc: has been expanding aml continues o -
:xpand at an E;Ti:ﬂtﬂtlﬂl rate. Likewise, technologies based on scientific dis- -
coveries have grown at a tremendous rate. Ma.ny new pembilitig exist for

" hiow We might use acience -and ¥echnology: =~ -
° " Second, many of these technologies came mtﬂ , usé before tﬁEll‘ ethlcgl
‘implications had been fully explored. We began using life-support systems in

medical EIBXEEEHCIQ before we had dttenmncd the conditions under which we

might be justified in “sulling the piug.” We implemented igdustrial technolo- -

. gies before we had determined their effects on the environment. And we con- -
tinued. to use energy ;upphga and natural resources at increasing rates bel‘nre
¥ : had considered the consequences of their depletion.

W: Lh:refnre lmaw that cltlzens. regard.lc;: nf whcther Lh:y hsve£

Wi
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nology. All citizens will havr. m@;& decision

families on matters of health. hm*mmmwmﬂegemdmammgm

mte:tbehe:lthpmfmanswﬂln&dmmakeetbmaldecummabout&;mm
behan :'r in me care’ uf Paﬂ@ﬁ. Studenu termg arbﬂ‘ mrelateﬂ

LMMW_Wzm have available t:as;hlng methods to help stud;nt; clarify their__
’ ’ va]uaandlsam tnmak::ﬂm;alﬂa:mam Thertmamdernfthgmd:wﬂ

their use.

- . areintended to ﬂﬂ'r_rsmdems away to cnns;de:alt
" lems and to make rational choices based on their ¢
do not tell students what their values shmﬂd be nor do th:y a]law instructors t::
indoctrinate their students with their own values. :
i W gt ey~ Clarificationts - Values - darification-was -one -of - the - earliest
- met]: nf helpmg smdgnts to cx:mciausly tbmk abuut and choose tbeir own

e —dantyﬂf their values. *Some know what mey have to- @%{a Snclety;nd what -
ey want to get out of their lives, They live their lives with enthusiasm, pur-

abcut fastermg these changes in positive and constructive ways. Others scem
not to km:w what they want or what they can :nntnbute 'I'hc’y ahxbxt apa-

c.eremcly ncn@nformmg toth:bchawars of the feﬁt of s mety The fgrmer 3
Bae clearly defined values; the latter may suffer from a‘confusion of valties.

. The techniques of values clarification developed by Rat,hs, 'Harmin,
=" and Simon (1966) are based on their studies of how people arrive at and clarify

~ the values they hold. From their studies, we can define a value as something

.~ that is important in human existence and that meets the following criteria:

o1, _Choosing freely —values_must_be_chosen_by_the. L,Edmdual to be.

really valued, :

2. Chobsing from among alternatives— alternatives must be available

-to make a free choice.

3. Choosing after thoughtful consideration of the z;nn;:qu;nces of Each

sltcrpatwe—careful and intelligent weighing of consequences must
. replace impulsiveness if true values are to emerge. % _

4. ‘Prjzing and. t:h;rlshmg=:hmf:s result in value; we are pleased to

h@ld , 4

i)




ma:thathxvtbﬂm:tmﬁddﬂﬂm,m
m@ﬁnﬂn:kmrﬂﬂdﬁ&sm@tdmymm?npﬂa- .
tion-gro : actic engineering are related tothe
i eﬂm:n:ﬂfan m@ductarybm]agym The gllocation of acarce medical =
ahomgn mdmmy@thefmedﬂyrda;&dmuam

Tammgtm&nﬁmmtbe" nse -
mmmmt some _alternatives for them mcnmdr: snd tnallaw
 thern'to suggest other alternatives. For example, in a unit on factors that con- .

~ trol -population size, we might present. the students with the following state=
m:m&umTamB@(abuutEODA_n)_ *The strongest witness is the vast popu-
hgnngfth:mﬁhmwmchwemnbﬁfdmandshemlycmpmvxdefar '

--ul' 3 DUT OSTaIRIs | ¥ reate COMIn At ¢ ALY .
cquacymhaarﬂbyﬂl The;:ﬂurgaﬂfpesm:nce famme, war, mdeanh
quakes have come to be regarded as a blessing to overcrowded, nations, since i
they serve to prune away the luxuriant growth of the human race” (in Hardin,
1964, pp. 22-23). This statement should be Tollowed by questiony feadis a
general class discussion:
: " 1. What does this statement imply about the value of human life?
o) - Higrer doen the statement compare.with today’s understanding of the .

) factors that control p:ﬁpulauﬁn size in natural ecosystema?

3, Wha;akemanmt@amﬂphﬁ are there tngnnnﬂl hurman popu-

lation?
4. Which alternativé would you" ;hgos: and why? ——————
5. How do your actions reflect your values?

The purpose of this activity is to enable the students to consider alter-
mtwes and make individual choices. Instructors may pm?le any amount of
sdlentific information; they may even express values if students want to know

' their instructor’s views. However, it is important to recognize that if the stu-
- denu are to arrive at tﬁ? own cmﬁﬂly Lhaught out values, they must not fg:l




, themﬂlgadefm'mmpﬂuitbeamﬂty Clsaﬂy,ung;baddm ua:.e
"""""""" chpm ""mﬂ”’ ’byﬁe m!ﬁf’””": Ty D

S nﬁmﬂ%amﬁdﬁrmn@mgﬂmaﬂm&ngacﬁnﬁf@
* best-alternative, ;tﬁihm&alm;h&mmmmwhmﬁmenlvalmmayh:
involved. Kiefler (1979) offers a more_sophisticated decision-maki
m@:ﬁﬁepmhnmhﬁmdud& P
1. Stating the problem. * IR SN
'*2. Determining the possible courses Qf action. .0 T
3. Stanng the valnes or moral judgments mvalved in each courze of
' 4 Rank—ﬂrdmng the vﬂms
mg ﬁiuex.
' Kieffer (1979) recommends the case mldy appmach as a way to teach
=== grudents to-use this method- We will select farmmssmdythgtapl:afvcg\;“
' table proteins; we will begin by stating our problem as a question: Should
humans in an affluent country be réquired to obtain thejr proteins from vege- .
~———table sources?-In.-a course.in chemistry.or-biology,-the topic-of proteins.and -
how they are used by living organisms might arise. The instructor might pro-
- wd: mdsnﬁv?ﬁth information ﬁn&vaﬁmtﬁaufat&{maamdsmpmtmg
srent sources and. on the kind and amount of protein needed by the
human body. Included in this information would be the fa:t that humans can
obt I'amino acids they need from vegetable protein saurr.gs and thereby
place Ilss demand on the ecosystem in which they live. (See hppé 1971 &
. more information on vegetable proteins.)
Now that we have our problem clearly stated, we must lu: all pcﬁnble
courses of action. The tendency is to answer the question with 2 !L[{'lplt: yes or
ho, ‘but students should be encouraged-to consider a variety of possibilities.
For example, students might propose that ecrtain groups of mﬁiepgﬁmn pro-
“-—-1eins from vegetables or that all people obtain pmt::m fmm vegeta!;le; 3ome
of- LhE time.
“When several courses of action have been pmpas:d all values that bear

) on each course of action should be listed. Listing these in writing helps to clai-
7 ify the thmlung ‘about them. For example, for the alternative #at gl humans
should obtain proteins from vegetables, we might list the folfowing values: (1)
rights of the individual do not include the right to eat animal prutn:ms unless all
humans cafi eat animal proteins; (2) society has the right to prevent some peo-
. ple who can afford animal proteins from consuming them if all citizens cannot
afford them; (3) discrimination against any group of citizens is unethical; and
) enforcing rules to cause people to consume vegetable proteins would
~ require expendltum of tax m(mcy that might be betler spent Tor othier pur-




) lutsibywhlch' rankmgt;anbedwi :
“ idelines for ranking valu::tgnbcaﬂézﬂ Stiidents i:mgi:rta;k
mﬂvﬂwﬁkl&ymﬂmemﬁadmmbaﬂnnmym
\ tement. For example,-would t;he mzd:m be comfortable living in a
m eati pmtem?mmﬁmetbndfar » :
. . 4 3§ sehitenf hi H in-to-lonk- . - K ml_aﬁ’ __
mmﬂpnn@kéﬂapphgmaﬂ@ﬁgaaﬂma(fnrmpk thspnnﬂple o
7 iscriming 'unagmmanygmupafﬂmuum:ﬁlumanym :
climstante ’)*Finﬂly‘ ‘Gye might apply-the ‘principle of proportionate- good.———-
- We mulda;g;:tha;ﬁnng egttsbl: proteins harms no nne,a.nd that it makes
protein available tg more le. The greater the number of peaple helped,
m‘ﬂﬂ\éﬂgf\‘.;!t&"the pmpuﬁmmgm* :
Once these guidelines have been used to rank-order valur;!, some alter-

" natives will have higher rankings than others. The alternative with the most -
__highly ranked values might be the one chosen. If the problem is one of indi-
~ vidual cholce—one person’s decision to eat or not to eat vegetable pmtgms§
“the technique mighr be concluded at this point. Howeéver, more thar O
native may have.highly ranked values, therefore necessitating a choice am@ng
th:se values. The individual must acquire further information about the issue

valuate rankings until she or he can arrive at an acceptable choice.
“This technique can be expanded to group decisions or policy malgng
For mple, the issue of who eats vegetable protein under what circum- | *
stances might be addresséd by a gaveﬁunemal bﬁdy Da:umn makers would
T be Tequired to reach consensus on the issue by identif, amangﬂwsmmm
values implied by each decision. Individuals in the gmup who nppos\: society’s ’
" dictating that some people cannot have animal proteins unless all can have -
___them might agree t that every member of society should be limited to a specified
amount of animal protein over a ;wen ‘period of time. The group might usea ™~
balance sheet for weighing highly ranked values for each alternative to arrive
- at the selection of one alternative that accommodates the greatest number af
highly ranked values for the greatest number of members of the group.
Students, in turn, could be asked to form small committees of from five
_ to seven Lndxv;duals Each committee would use the decision-making tech:.
mqus to 2 arrive : '8 the most acceptable alternative on a given issue. A g:n:al T -
class discussion of the pmpu;al; of cach group m;gm Al e med —




"i;,,,,,,,m;h:ﬁxmremdibaubials:mak:meafmﬁﬁ:mfmnspﬂ
:'mm“mmmmm&ng After students understand

7 ¢ the simulation’ t:chmqus,thtym;@tbeashdm&mp simulations, perhaps

' Tﬁnﬂmmmm& a meetis 7'aftbec;tycauncﬂ Qrmnagu-
~———lmtive-Subcommittee hearing: = —3

. In pxtpafmg the roles of the participants in the simulation, thouim

""""’“"‘:bnulﬂbe giVEﬁ tr:p th:hndsnf pmple ‘that might actually participate in the
e ated.-Roles should-be-as-authentic-as possible~Starting *——
) mthanmanan ﬂ:atreqmrﬂnnlythra:ﬂf four roles makes it ;ssner for both

students and instructors to begin to use the technique. ~
- - De:ﬂibethemmangnmtheennredmmsufﬁﬂcntdetailmthatea;h
ﬁudentundcnﬁndn&m:b:mgadmmmzmﬁfdmmlambe

ﬁ@“ﬁd but &Ey &aﬂd never be far@d to pam:lpgte ‘After students bave -
become adept at simulations, some variations can be introduced—For exam-
pk,thtyml@tbea.lkedmplxymlathat opposite to the views they actu- %
- -Zally hold, or students who are playing an Eﬂmuf; ‘roles, might be asked tor
" switch roles in the middle of a simulation. :
' . During the simulation it is important for %ﬂems {0 realize that if the ,
gﬂ_}gg et | tgp_x;n_ugh, they may ask to terminate simulation at any time, _ o
- Instructors should be careful not to let. gituations degenerate into emotional |
tlrada The procedures already described for considering alte m:s should
be mmrpnral;d into the simulations so mm students learn to think on their
feet about ethical choices.
" . ‘Much of the valuable learning experience fmm a simulation comes
from the critique that should immediately follow each simulation. Role players
__might be asked their reaction to playmg a particular role. They might alsobe
~asked what kind of preparation they did between thg time they accepted a ml:

S N




'“'“f""”"':' e S P ,"‘”7 Tl LU LVIEIIL LU ‘ 7‘ . g -

mﬂﬁemﬁem&nmmhdi&thtbemkglaym@dgc
‘mémbers of the class might be asked if they got any new insights into pi'nb—
k_'m thmgh the simulation, or how the simulation could have been made
=alis ';Aﬁﬁiﬂsnaﬂﬂ:ﬁulﬂbsﬁﬁmﬁﬂgﬂmrﬂmﬁ;ldm?a

-

_ tltmmditqupm:thmabﬂ;tytad&lmtbethxalmuardatedmﬂx
~ situation. {

bett:r undem&gnigg of the scientific concepts involved in the simulated situa- - -

-

" Ea \1 ofa Chgmum Attivity

Valua dﬂfmmﬂ, dﬂﬂﬂﬁn making, and mmdatmn canbe n:nmbmei
effectively to t;ach e:d:ual dm;mn making, as the following mmpl: llhs-
trates.

Inﬂm sxmplaﬂnn a gﬁup nf mdivxduﬂ; cﬁngtmed with bealth care
. lac;a.l mm:numty lmspﬂal will be manag\:ﬂ in ﬂmapaunn nf a situation wh::ﬂ

 more patients need intensive care than can be accommodated. The group con-
" sists of a physician from the'i intensive care unit; a nurse from th: imenswe care”
# unit; a nurse from the general medical unit; the hospital administr
‘Ister, pngt or rabbi; and a citizen concerned with health care. An observer-

-~ reporter sits in on the simulation.~This person will listen to the discuss
report to the class the decision of the group, the tain criteria the group used to
arrive at their decision, and the factors they considered in arriving at their -
—- decision. thg@mm frees role-players to focus on the prob- -

itor; a min- .

siory and —— -

Tn preparmg for t.lns simulation, inform the class of the situation and
divide the class into groups of seven students each. A second citizen may be
added to some af the groupa so that all students in the class may pafm::pate

inn_technique_and the dc'l;!!lﬁn!makmi te

to the dsss and ask them to think about possible alternatives for dealing wnﬁ )

the situation Pnﬂr to the simulation.

mother of two prcachml chlldn:n whio is recnv:rmg  from npen hc.art surEEFy,

(2) a seventy-five-year-old man whose emphysema requires the use of a respi-.
__rator; (3) a middle aged ‘businessman with lung cancer; (4) a sixty- yzmld/

woman physician with congestive heart failure; (5) a te:nagﬁf recovering from
a motorcycle accident; and (6) a female welfare recipient whose husband has
left her with three children and who is recovering from severe pneumonia.
ng new pa.n:ms neeﬁ to be admmcd to LhE mten;nr: care umt C)ng isa b:ﬂ*

- head and q:hut m_;unﬂ "The other is a middle aged tesr.h:r wh@ is mﬂ':ﬁ,ﬁg!

_froma parncda:ly scrious case of flu,

At ths nm! uf r.he :unula,tmn, give e,an:h gmup a hst nf pauent; Lhcy are

Th: pﬁmaqr business of the gmup ;s to devise a sct of criteria for. deter-

34




mmingwb;ﬂnﬂlxaimﬂﬂmtbemmweumt Thegmupuape:tgd =

to consider values jnvolved and to reach a consensus on an ethically acceptable
R ﬁﬂaﬁmﬁymvw&:hb{pﬂmaz@ﬁ:pﬁdk
i mhm@mdﬂwﬁ&mdhmglﬂpﬂmn&mﬂdmm
7 hﬁmmmiﬁﬂhﬂwthtﬂﬂiﬂmmﬁh@ﬁfm T
T ~After the groups have reached consensus, ﬁ;:mﬁ:rsaﬁgmxp’ .
= —EﬂFiﬁEﬁﬂﬁﬂﬂﬂtﬁtﬁﬁdﬂﬂ Vanm::nsmmtmamdp]m&tuf”
7 ga@umytbmb:ﬂruﬂ&mﬂymgnmmﬂmimmnu” g
o E quahtyof:&almmgthm“uﬂbytbcg‘mpa L

&mﬂmmmcﬂm@utk:ﬂ'@ﬂm@munm

lives. The consideration of ethical implications in science courses does much to

~—eem provide & realistic picture of the effects’of science on society.-The techniques—

kﬂﬁdm@sé@a@pm&ﬂudmﬂm&meﬁbad;furdﬁlmgmdi
¥ :thm:a.ldj]masmaﬂngrynf ﬂisymgyenmmrmtbc“
. g.how. to evaluate the @phmmafa problem in sci- .

ence or in :ny - other area makes fog far better decision making.than the irra-

- ,,,",fappma:hﬂtbgtmmgpphaﬂmﬁhl@prﬁblm
e E‘m;lly, ;l:udmtl are often more highly motivated to study science when simu-

lations afd challenging ducu.mam are pan ﬁf tbc da;smum acmﬂnf;s 111 my
~experience, students whio hav e

seem to come to life when tbepamclpmﬂfrmd: activities.

v Faculty members also benefit from the use of simulations and ethical

; decision-making techniques. Working with more highly motivated students is
_ only part of the reward, To the extent that we want students to have postiive

images of science and scientists, using these techniques gives us an oppor- -

tunity to show students that scientists arc concerned about the effects of sci-
===~ ence onsociety: In the past; “even those science instructors who saw the need —

for incorporating ethics into the teaching of science had few methods available

to do this. Now that the methods described in this chapter and other similar

" ones are available, every science teacher can and shﬂuld ﬁnd a way to tgach
~cthical decision makmg : T

e
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—Their-Effects-on Reasc:mng o

|n Sc:|ence

~——Mary BuddRowe . -
- Th;puxmuhrrmmhmmmt:a:hmgdﬁmbdinthhchapmhnbe;

gma!mtmamvmetyafmg college classrooms, muscums, zoos,
- high schools, and in five different tountries, If the results reported are
-« employed, @mmﬂqm@waf@d&tmmgmmmmbe
improved substantially. Mdfreover, the data.from some of the investigations
, mggmmnmmgﬁhmappmpm;pphmmufmmmmﬂm-
' unthani, vm;blecguaimmgndmggmhqw:bemder
might design and run an experiment to replicate the findings in his or her par- ’
" ticular context. The deliberate manipulation of paursing fhenomena’ d the effect
,nnhngu:gembgzcmmmc:mﬂbedam'beﬂmmﬂiﬂ'mn conditions:

L Dumgkﬂumth:mmfaurhndsnf,mmmllamadedlmdm-
dmtmﬂpmenc:,l’hcmﬁmmmplathgmnmnmfthgle:tmecr&enm :
the material is to the student, the mome likely these lapses are to occur.

- The first such lapse occurs wifen there is a context shift and the student
faﬂ;mmen Thnhndnfpmﬂemugpemﬂylxk:lymhappmfﬂ
- ; piher act “ﬁﬁﬁﬂhgmmfb

N

*‘Hgm ﬁh@&ﬂgﬁ,ﬂ,lm B v 7 =
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ieﬁtmn.ahlg Fﬂrmmple leetiirer may be using x, 7, and ¢ to designate

Fvariables at one stage in a lecture and later may employ these same let-

tﬁsmachangedmumﬁgpmbl:mxsthatmmmesmdemfsﬂsm

mxm:ﬁﬂdyth;ﬁih:mmhasmﬁﬁ Th;lagmmnteﬁshnﬁ@zy

‘only be a minute or two), but if the content of the lecture is difficult o

] mwhaﬂh:ﬁudmtkn w3, recovesy and reentgy into the instructor’s o :
"% reasoning may be difficult. ™ .-

Ifi;he Its:mrer mt:uduiﬂ an-id

tion to the m:gamg ﬂmv nf ldgas Thls kind af prﬂblem hsppcn; wh:n Lb: stu-

-dent experiences mﬂemﬁm:ﬂmglhtt:mtfm fﬁﬁhﬁthftﬂ‘shcihﬂdy
knows.

For knowledgeable students who may have been _doing reading and

- lﬂhngmtufdasahuutasubjend;azmmupmlmum,adﬁurdhndnf

wWoow

%memmm m}_’ﬂm lf:fur: content.sets. nﬁ'anm enden

,chalnni' e

Lhe lgf:tur: ﬂﬂ“’! on a;:d the student'stgskum cy:;l:backm -
e e e Finally, afaurdalapsg is common when a lecture is dense with content -
t.hat is new and complex for the learner. The mind fatigues faster in these
cumnstances and responds to the situation by closing down for short periods..
e "ﬂm&e four lapses can be thought of as a random variable ghat fires off -

ra.ndanﬂy t.hmug‘haut ﬂze lgtture peried. However, hxghly motivated students
the L&as hemg pﬁ:zisﬁmd are more pram: to .

Pausing Principle’ : -

ITd Tecturerpauses for two minutey at Teast three

md has students in adjacent seats share notes and comments, more of Lbc con-

: Gent of the lecture will be learned and retained by more students. Typically,
., --#haging by three students provides sufficient variety in the notes and interpre- ——

“tations of what was said to recover what each student might have lost. In addi-

tion, the immediate rehearsal of the ideas occasioned by the pause reinforces

new concepts and decreases the chance that students will learn incdrrect or

-~ partial ‘concepts. Fufcheﬁnﬁre the pause device forces students to use each™

other as resources.

During these anﬂlygl! periods the students do not ask que;tmna of the

" lecturer. The myth that one student’s question is shared by almost everyone

,else in the class is rarely substantiated by rescarch on the subject. These lapses

instead ‘occur far more randamly, if the class is taken as a frame of reference.

* +  The pausing period is not meant to interrupt or disrupt the flow of ideasin the »
EME@mmmtﬂﬂﬂMMiﬂﬁgmBf\?fﬁﬂd’*ﬂl’b:‘:
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principle in a wide variety of community college science dassrooms and legtures

ﬁm@:m&mﬂmmmmt@am@:m ‘

- these classrpoms is far greater than in universities. Qur carly results, however, .

___ indicaié that when the pausing principle is applied in science lecture courses,

mdmulsm@mshawbcﬂﬁmpﬁfnman' .and retain mare of the con-
7 - tent three months later than if there are six m

ngnmgofthemmanrnnfdiela:mrﬁm,,,mmnr:mmurﬂnfmmmg

= e - e

. Walt‘l’im_i,~ R o § s

® =

Asiother ﬁ:srm nf pausing ca.ll:d mmhss rﬂ:vmr:@ egtdg-

cussion sections. Research conducted by Rowe (1978) sugesuthﬁth: typical

- rate of exchilliilé between mmanandﬁud;nnuin@rapld. She found -

:z:hauth;nﬁ typically wait one second after they ask a question for smde:nr_sm o
" begin an answer.If they do not start a reply in thal period, “the teache

repeats the question or calls on another student. Aften;benudsmrspuni

— ;hemman: umalym: m&mam 'Ih::e rarely is umeinr gmdﬂlt; S

- ﬁtbﬁmiblhnﬂ .
12 "fi;umadebyfaedxng;pﬁhdlmng liscu ,’aﬁmmachmplaﬁ 5
 ter; if there are pauses, the pen tracks horizontally. Figure 1 shows the usual
.. fast interaction pattern, with no sustained pauses. When a person is trying to ¥,
. atpn:ssammpla: thought, however, his speech comes in bursts that are often
'ﬂf,bya;mud:aaa:veral s:mm Thmg;gusuatedby ih:ﬂ-‘nspms in

Lhaught whgn t.ln: instructor mpnm;ls unmedlately, Lhe rc;t Df the :pee:b b
string gets cut off or attenuated. Recent samples of science mmn.dncusslnn
rates-in several colleges suggest the average wait-time is 1.2 seconds pause,
=TTTWALth thE | paug CHftEr A stident niakes aﬁ"in‘i’ﬁﬁmﬁaﬁse ‘accounting foy more of ——
the variance in verbal behavior than the pause following the teacher’s quesunn
(s:e Figure J). Figurgp 1 and 2 ilJustrate why this fight be.
I, limfmg-m -time durations of three seconds or longer are achieved
‘six student language and lggu; performance variables that i’!ﬂat: to science
_information processing in- cgﬂege classrooms change. Cy e '
Leéngth of Student Responses. Under a fast ach:du]g 'mgon;ts tend
— 1o consist'of short pauses and-ragely-exhibit-explanation of any ﬁ;mPlalty e )
Data from the chart plots siggest that when the second wait-time is prolofiged,
itcontributes messurably, to the appearance of longer statements. The anr-age
shift was from seven .words to tw:nty—e:ght words. -
Unsolicited but Appropriate Student Responses. This outcorhe is
_ more responsive to the aecnnd than the first wait-time but is influenced by
: bnﬂ; TEE average shﬂt was from & mean of three responses to a meaﬂr-ﬁf
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] Actions
O ® What do I infer?
; ® What must I do

e L _ with ‘what I know? '
U . lDQlkngﬁhnwm.,
/- | take attigh?

Ways of Knowing. ! . Comequen:ﬂ :
® What do I know? i ® Do I know what
®Whydol - " “would happen?

believe it? s i - r o
‘® What is the
evidence? |

w Values
- \s,_ ® Dolcare?

— R ) R il:ln Lvalue the B : : :,, . ,,;,; - o
“ |* outcome? s
974a, b * 4 AR
= L]

: ires to Respond. “’Dont know” or no responses were often as hxgh
as 30 p:rc,em in classrooms where the mean wait-time fell at one second or,
less. This outcome is more susceptible to manipulation of the first wait-time,

the pause that the teacher allows before calling on another student or r:pc.atmg

- ....a question. (It also happcns to be responsive to reward inecidence,) .

Spec‘ulatxve

Ewdenc: :.nd Inferencs Statcmcntii Under a fast schedule, the inci-
dence of qualified inferences is extremely low. When wait-time is lengthened,
this outcome variable c.hangc.s ina desm:i direction and is more gusccptxbl: to

the second kind of pause.
Number of Stmctmng Moves, It is a well-established fact frpm class-
. . room interaction studies that students do not ask questions very often. When

they do, the questions are - usually for clarification of procedures and are rarely

ever directed at other students, This outcome variable seems to be susceptible
to both. t:la_sses of wait-times. Structuring and soliciting moves by students
‘ ahiﬁ:d from a mean of 5 to a mean of 20, a four-fold increase. Moreover, it
appears that duration of student attention and peramt:ng; in trying to incaspo-
rate these new ideas into their own conceptions of science increases. . N

It is no easy task-to learn to manipulate the two pauses; in- pamcular‘ o

the temptation to cut wait-time two short is Bverwhelmmg for som: instruc-
“#tOT, How:ver, if one contrasts Figure 2 with Figure'1, it is pos;xbl: to see why

nking. This is influenced by both types of wait-times. +

» ‘1 -
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wait:time two is especially vital to the process. The flat spots are followed by
additional speculation, clarification, and alternative explanation that never
get a cham:e to take place without vigorous pmddmg under the inquisition _
model:
Ultimately the discussigns may be guided through a cycle like the one
shawn in Figure 3 Appar\:nﬂy Fsilun: to go cﬂmpl:t:ly MUnd the f:ycl: in dis¥
- not on gpphcatmn or studcnts who km)w Lhat some pﬂnc!_pl: is ﬁ:lt:\fam to
them but fail to incorporate appropriate actions. '

, xDe{eﬂiun and Measurement of Wait-Time

To run a wait time study yuu‘ need a tape rﬁ.m;d:r ancl a smp watch (a
- samplcs Df dlSCuSSIDﬂS as ycm narmally run m:m and find out what wait-time
one and wait-time two-averages you are, ,generating. -

Wait-time one types may appear in two varieties. Nnrrnally t.hls type
begins when the teacher stops speaking and terminates when a student
—respanﬂnﬂhﬂea:her‘speakﬂgsm—ﬂ—amme(imegha‘ppenﬁteach&“aakh
a question, pauses, calls on a student, and pauses again, the two pauses are

" added together to constitute an instance of wait-time one.
'Wait-time two is calculated by taking the sum of all pauses occurring
- on the student’s part terminating when the teacher speaks. The more common
_ varieties include the case in which a' student speaks, stops, and the teacher
speaks again; and the case in which a student speaks, pauses, speaks again,
and the teacher rejoins the play. (Here the term student is used generleally;
that is, it refers to the two-player model. The pauses may J %«:cur within the

speech of a single pupil or ‘they may occur “between the spcech ‘of a succession

EDf pupils. In either case, the collection of pauses are summed and constitute a
. dingle instance of the post-student-response wait-time.) Correlations between
the two kinds of wait-time vary somewhat but tend to be on the order of 0.17
. (Rowe, 1974a). -

x
*

: Computation of Mean Wait-Time FIES

How mean wait-time is calculated dépends on the purpose to be served.
One method is to calculate an unweighted mean by totalling the seconds for all
pauses and then dividing by the number, of betwgen-player cxchangt:a This
method is the one most easily understood by teachers.

A second method involves the calculation of a weighted mean. The
sum of seconds for each kind of pause is divided by the total number of
between-player exchanges for that type. This has the effect of weighting each
type according to its frequency of occurrence. The mean of these two means is
the average wait-time. ,

Student responses should be classified in a way that relates to those out-
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come .variables appropriate to-a given teachr.r For aampl:, evidence/infer-

~'ence connections among variables is of high interest in science. The teacher :

should tape a class, count the number of these connectjons in the fifteen-min-: -
ute segmont, and then figure the average. length of each lecture in words or
time units. The variables might be classified in this manner (Rowe, 1978):
e Verification Statements—questions that allow students to verify the
nts of the system and the correct sequence of procedures. '
. Ev“inéz Statements — statements concerning condition of the sys-
tem, statements of evidence of mtcri(mn in a system, observations.
"» Analytical Statements—staternents: that n:lentnfy varrablcs and state
relationships between them.
» Empirical Inferences—inferences that change ‘variables or ccmdr _
_tions and make predictions about the outcomes.
"o Implication Statements—statements and questions in which stu-
- dents seek to explain relationships among variables.
This tape and analysis serves as a base line.- In successive classes, the
wait-time should be manipulated independently and jointly. The process

should be treated like any science experiment: gljtain data, perform analyses,

~alter the variables, For example, manygnsirictors havead ifficatcrime |
ening wait-time two. That sometimes can Be cured when the teacher mnua:s u‘
he or she is mimicking or repeating things students say—an affliction of nearly
70 percent of all teachers (Rowe, 1978). :

It takes knowledge of the discipline and a wnllmg‘ncss to experiment
with the pausing principle if one is to cycle completely around the phases
shown in Figure 3. There are difficulties; for example, the discomfort and
" embarrassment that occur when you ask a question of a particular student and
_an answer does not seem forthcoming. A teacher must first be sure to give the

minimum three seconds. Second, a ground “rule should be established thata

student may say: “I pass.” Results of this option indicate that the student is 75
percent more likely to come back into the conversational flow without prompt-
ing before the period is out than if he or she either is not given sufficient time

-~ or does not have this option (Rowe, 19743, b).

‘ Di;m;sinﬂ

could pmduc: the results described n:llably and in s:ttmgs as dwcr;e as class-
roams and the docent programs in the Smithsonian musecum. Perhaps it isas
Norwood Russell Hanson says: *The paradign observer is not the man who
sees and reports what all norma observers rec and report, but the man who
sces in famxhar objects what no one else has seen before” (1972, p. 30).
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Results are reported from a nationwide survey of instructional

practices used in science courses.

Teachmg Practlces
__in the-Sciences

Jack Friedlander

L

In the fall'of 1977 under a grant from the National Science Foundation, the
Centgr for the Study of Community Colleges surveyed a national ;ample of
====faculty-members- -who-responded-to-a questionnaire. concerning.the.instruc= ...
tional practices they were using in their science classes. Questions on this Sc1= :
ence Ipstructor Survey Form concerned: course enroliment and cﬂmph:tmn
rates; use of instructionabtechniques, media, and materials; reading require-
ments imposed on students; knowledge tested; items used on examinations;
gradmg practices; use of out-of-class activities; use of instructional support’
services; suggestions for making the instructor's course better; and instructor
. characteristics.

: The major findings of thnt survey are reporied in this chapter A more
detailed account of the method@lngi- and findings related to science instruc-
_tion, curriculum, and faculty characteristics (obtained in the larger study
upon which this chapter is based) is"available in the ERIC system. These mon-
ographs, edited by Florence B. Brawer, deal with the following subjects: agri-
culture and material resources (Beckwith, 1979a); anthropology and interdis-
ciplinary social science (Beckwith, 1979b); biology (Edwards, 1979a); chem-
istry (Mooney, 1979a); earth and space science (Edwards, 1979b); economics
(Friedlander, 1979a); engineering technologies (Fneﬂaﬂdcr, Rosenthal, and
_ Edwards, 1979); interdisciplinary and :nvmmmental sciences (Edwards,

;‘j
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1979¢); math:rnan:s and computer science (Beckwith, 1979c); physics
(Moaney, 1979b); psychology (Hill, 1979a); and sociology (Hill, 1979b). The
principal findings of the survey of programs and course offerings are reported
in Friedlander (1979b).

Course Enroliment and Completion Rates

" The number of students enrolled in a class section influences the way a
course is taught. For the total sample, analysis of course enrollment and com-
pletion rates showed that 79 percent of the thirty-two students who initially

‘enrolled in a class completed it and received a grade. Students enrolled in sci-
ence courses (defined here as agriculture, biology, chemistry, earth and space
sciences, interdisciplinary natural sciences, and physics) were slightly more
likely to complete their course (82 percent) than students in the behavioral sci-
ences (81 percent) (defined here as anthropology and interdisciplinary social
acxem::s, econormics, psychnlagy, and sat‘mlag?) or engmeermg technulng\:s

chmput:r ;cienc:!) where cmly 71 p:n::gt of the atudents m:;:w:d a grad:

~ Males were much more Iikely to enroll in engineering. technology Eaaa

~ courses than females (89 percent versus 11 percent) and to a lesser extent in
mathematics courses (59 percent versus 41 pﬂﬁ:m) A greater percentage of
females than males were enrolled in behavioral science courses (56 percent
versus 44 percent) and sciences courses (53 percent versus 47 percent).

lnﬂmcﬁanal Atﬂﬂﬁgi

Df twelve m;tnlcucm.ﬂ fnndea in thgxr cla.sse; """ Must tjf Lhe instructors used T

their own lectures (94 percent), qmz.zg!:,;, ninations (88 percent), and class -’

discussions (81 percent). A much smaller percen nf the instructors repofted

that they ‘used media (46 percent), lectures/dembristrations (29 percent), stu-

dent verbal presentations (25 percent), gu:s: lectures (12 pextgnt) field trips .
(10 percent), and nmulaunnlgamea (10 percent). Along with the findihigs:on
. the pement nf daaa time m;truf:ton d:mti: to l;gx:.h of theu’ mst:mcnnna.l activi-
matics tc:acbcﬂ still rely pnmanly on l:f:ture ancl class dlscua.smn to prea:nt
information to their students, while instructors in engineering technologies
and sciences devote much of their c.la.s; time m lectures and student laboratory
exercises. : .
Instructional Media N -

One of the items on the Science Imn’u:tar Survey asked r:spoud:nt; to
indicate whether or not they used each of fourteen forms of instructional
media in their class. The three most popular types of media were charts/ais-

;d;;;n



plays (56 percent), films (49 percent), and transparencies (47 percent). The
other forms of media were used by less than 40 percent of the instructors. In all
cases, a higher percentage of full-time than part-time faculty used the various
instructional media considered. In terms of variety, science instructors were
by far the largdst media users, while those teaching mathematics introduced
relatively few nledia in Lhcu- classes.

ot .

Inﬂructianal Material:

Most of the instructors (95 percent) in the disciplines surveyed used a
_ textbook in their course, while a substantially smaller number used one or
_more of the following materials: syllabi and handout materials (62 percent),
labnratory materials and workbooks (44 percent), journals/magazines (25 per-
cent), reference books (22 percent), collections of readings (14 percent), news-
papers (11 percent), and problem books (10 percent). Over all, about 60 per- -
. cent of the instructors indicated that they were very satisfied with their text- .
. books and their laboratory materials and workbooks; the others expressed
zome dissatisfaction with their instructional mat:nah , -
. With respect to the seléction of texttivoks, mmenEMEinmmni
. noted that they had total say in- this decision, 34 percent had to have their
choice of textbook approved by either an admxm;tramr or a committee, and 22
percent had no input in the selection of their textbdoks. Instructors in the sci-
ences and behavioral sciences had the most say in the selection of their text-
books, while those teaching mathematics had the least. A much greater per-
centage of part-time than full-tire faculty indicated that they did not partici- L
pate in the selection of their textbooks (64 versus 1 j percent). '

" Reading Reguirgmént; for Students

One of the queatmns asked of the faculty fnembcn was: “For your
ctmrge, how many pages do you require your students toread in textbooks, lab
manuals, cullt;ttmm gf madmgs, ref:r:nc: bﬁok; magazmesljoumals and .

pages The he;wm n:admg lgad was mngned by instructors in , the behavioral
sciences (419 pages). Science instructors asked their students to read more
pa.gﬁs than du:l matructon in th; engmeermg teﬂhnnluglc; (351 pagca versus

Jeast material to read (205 pageu) Tatbmka accounted for most of the asalgna:l
pages in each of the disciplinary areas.

Kﬁuﬁledge Tested

Y

Facully members were aska:l to mdxcat: the \:gmpctenua t.hey e:rpma:l

tors in, the saméle nnta:i' zhgt it was 'very important” that their students
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demonstrate on their tests an acquaintance with the concepts of the discipline.

Other competencies tested for on examinations included the Tollowing: mas-
tery of a skill (51 percent); ability to synthesize course content (47 percent);
understanding the significance of certain works, events, phenomena, and
experiments (45 percent); recall of specific information (43 percent); and abil-

_ ity to relate concepts to students’ own values (24 percent). Faculty members

teaching a cla;s in mathematics and engm::rmg technologies were much more
likely than those in the other disciplinary areas to emphasize mastery of skills
on their tests. The ability to synthesize course content and to relate concepts to
students’ own values were stressed by instructors in the behavioral sciences

- and, to a lesser extent, in the sciences.

Examinat’inn ite,ms
One half of the instructors said -Lh:y frequently include multiple response

items on their examinations. This type of itern was most frequently used by
instructors in the behavioral sciences (79 percent) and sciences (66 percent). A

much smaller percentage in the tmil | sample called upon their students to pro-

" vide written answers to essay questions 3 pen::m) or campletlon items (25

percent). As might be expectéd, math problems were frequently used on

exams in nearly all mathematics courses (93 percent) and most cngmeenng -

~courses (72 pErcent)
. Grading Practices

Anod'n:r survey item asked mztructara to note their m:tfmds for deter-

.. mining students’ grades and. th relative.. ngght assigned to each method in .

their grading. About 60 perceipieof the faculty used quick-score objective tests
to determine a significant ?l‘bpﬂﬁiﬁn. of students’ grades; essay exams were

us:d by 41 percent. No othe? ﬁt, ion determined a significant percentage of -

the students’ grades. Othef'a L[ipds that were given at least some wejght in
the determination of studentﬁdgs were homework assignments (40 percent),
regular class attendance (35 pen:ent) +participation in class discussions (35 per-
cent), papers writteri out;xde c!an (34 percent), and laboratory reports
(27 p:rt::ﬂt) In gn:m;i‘,aji al science instructors were more likely than
instrirctors in er : ech mlogu:s and sciences to use written assign-

research reporty, pag titgen outside and inside of class) in deter-
nts were not emphasized in most

! da.sxrmm a;twﬂis; s;ld instructional materials, instruc-

tors were a.;kcd 9 o whftii i an, out-nFclaaa activitics they requlr:d or
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. recommended to their students. The list included on-campus educational
films, other films, television prografjs, field trips, museum attendance, out-
side lectures, volunteer service, ansntnring. None of these activities were

required by more than 5 percent of the faculty, although tutoring was recom-

mended or required by 40 percent, outside lectures by 31 percent, and on-
campus films by 30 percent. About 50 percent of the mathematics instructors
and 40 percent of those teaching a science course recommended tutoring to
their students. Full-time faculty were much more likely thah part-time faculty

to recommend that their studentk attend out-of-class events on the campus or
in the community. ' '

__Use of Support Serviees = = . S T T

Just undcr 7D pert‘em "of th: m;tructors in ﬂie aample n:t‘cm:d a;sls- )
(38 percem), ‘tutors (35 pcrcent) llbrary assistance (34 percem), and test-scor-
ing facilities (25 pt;m:nt) were also utilized by a ronsiderable number of the

faculty. In;mn:tor; in mathcmauc,s (51 pen‘::m) and science tlasx:; (37 per-

(50 pc.n‘:em) and sciences (45 pergent) mad: the gr:atest use of the college’s
media production facilities. Laboratory assistants were used pnmanly in sci-
ence (44 percent) and engineering te:,hnologyl classes (20 percent).

Working Conditions o | :

One of the items on the survey instrument asked faculty members to

___indicate how.their course could be improved. Over one half (53 percent) ofthe =

¥

instructors answered that they needed students who were better able to handle
the course matcrial. The highest percentage of instructors who expressed a
desire for better prepared students was in mathematics (55 percent), an area
where over one third @l‘ the class sections were designed for studenty'in dewel-
opmental or remedial } programs. The desire for better prepared students was
lowest among the engineering technology instructors (46 percent).

Other changes desired by 25 percgnt or more of the facylty were the fol-
lowing releaae time ta‘de\r:lop course a.ndlt:r murseirelatcd mat:nals (38 per-
pmrequl,mgs for admission to class (31 pcrﬁ:m), smal]cr classes (29 perasm),

- .and more professional development opportunities for instructors (25 percent).
. A much higher percentage of part-time than full-time facully expressed the
. desire for more interaction with administrators and colleaguesy(28 percent ver-

. sus 16 percent), and more freedom to choose materials for their course (20 per-
cent versus 8 percent). A more thorough analysis of what changes instructors
thought would make their course more effective is r:pr:rt:ﬂ in Cohen and
Friedlander (IQBO)

fome
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Faculty Characteristics

The highest mnc:ntratmng Qf pan time instructors were in mathemaucs (28
percent) and in the behavioral sciences (21 percent); the lowest were in the sei- -
ences (15 percent) and engineering technologies (15 percent).
The largest percentage of the faculty had been teaching at a commu-
nity college between five and ten years (38 percent). Only 4 percent had been
teaching for less than one year, while 31 percent had been teaching for over
ten years”’

With respect to highest educational deglee atllined, most of the instruc-
tors h:ld clthcr a mastcr’a dﬁgr:: (77 pa:rc:nt) ra dc‘x:m‘m: (15 pen::nt) Th:

4 pt:n:em arm;ng those in Lht_: behavioral sciences to a h!gh of 29 pt:ﬁ;em in
engineering technology. Oy 8 percent of the tatal sample had not carned a
degree beyond the baccalaureate.

Summary

The sur\fcys of science education conducted by the Center for the

Study of Community Colleges have provided much information about pro-

grams and courses that are offered in- the sciences, classroom activities and
instructional materials that are being used in science classes, and characteris-

" tics of the faculty members who are teaching science courses. We must now

= ... address the question of-whether the science cugriculum and the instructional .

methods used to present it are comprehensive enough to adequately meet the
educatinna'l negds a'm:l quectives of studems in each csf thc cc)mmunity Cﬂl-

and c:cmtmumg  education.
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W?ﬂ alirition rales in many communily ml!sgr classes soar,
modularized individualized study allows a larger percentage .

e qf:tudsnﬁtéﬂ;hmadegrsgf;m:,

lnd:vnduahzed Mathematlcs
Instructlon R

W‘i

Myrna L. Mitchell" * ~ | o

i

The downtown campus of Pima Cammumty College in Tucson, Arizona ...

offers mathematics instruction in an mdmdugh;ed If-paced format asan . *.
e alternative t0.the. waditional_lecture=c

which involves four hundred to five ‘hundred students and twenty to twenty-
five staff members, provides a relaxed atmosphere for study and allows flexible
" scheduling of a student’s required class attendance. Remedial and regular col-
lege-level studies are done side-by-side with'no distinction in the treatment of
the students, thus removing the stigma of remediation. Tutorial assistance for
students of lecture classes and some test-proctoring services for classroom
instructors are incorporated into the same program as a means of providing
instructional support with little additional staff or facilities needed. .

Dperatinn of the Prograrn

Staff Organization. One faculty member is dE!lg‘nEtEd-E.! lead fax;ulty
or Math Center coordinator and has numerous n:;pnmlbxlmes hiring and
‘scheduling instructors, assistants, and tutors; training and supervising staff;
 establishing procedures and record-keeping systems; maintaining records;
- developing curriculum; preparing study, supplementary, and audiovisual
materials; agigmgg special assistance to students as needed; determining
. grades; and serving as the instructor on duty several hours each week.

New Dirctims or Commaity Colleges, 31, 1900 . 5;) 43
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Other instructors, fully certified at the community college level, serve g :
as teachers during instructional hours. They work directly with students, -
answ:ﬁng quesudns and gundmg th:rn in mdlvndual study Th:y also guld:‘ )
tssts and quizzes, and as;lgn pn:s:rlptwg work for stud\:ntg as th need is indi-
cated. : .

One person is a clerical assistant with responsibility for recording
grad:a, verifying student registrations, maintaining tutor work-time records,
" maintaining supplies, contacting absentees, tutoring stu;!cnts as time allows,
’ and assisting the lead faculty. :

: Peer tutors are responsible for the majority of the pcﬁonal contact with
students. They answer students’ questions and explain mathematical concepts
and operations, distribute study materials and evaluative itemns, and assist
with clerical tasks.

At Pima, the Math, R:admg, and Writing Centers, together wnh test-
ing/tutorial services, comprise the Alternative Learning Center (ALC). Lead
faculty of each subject area work with the ALC coordinator to facilitate the

= operation of the ALC as an entity. A parapmﬁ:\ismnﬂ manages the testing =

— program, which provides Tree< diagnostictesting for academic counseting, and———

tutorial services for subjects other, than math, reading, and writing. ,

Coursé Offerings. The remedial courses offered are arithmetic and
b:gmmmg algebra. Technjcal Mathematics I and II, including arithmetic,
geometry, algebra, #nd numerical trigonometry, are offered to me€t the math
requirements “for the student in a technical/vocational program such as air
cﬁﬁdnmmng or automotive maintenance. University transfer courses offered

intermediate and college algebra and trigonometry. Each course, origi-

ally a three-credit course, is modularized into one-credit segments inorderto
" allow for student pacing. Some students té}ﬁpl:te only one t:r:dn in a semes-
ter; others complete as many as six credits.

Registration. A stutlegt registers for individualized study through the
regular registration procedures, with cach module listed as a separate class.
Most register initially for all three modules of a course, unless known learning
difficulties or time constraints are involved. After the first expcn:nc: the stu-
dent is better able to select the appropriate load. Withdrawal fmrﬁ or addmon
of madul:s may be done at almost any time during a sehester.

Emd:nt Attendance, Scheduling, and Orientation. Since the Math
Center': ‘scrves as a ‘tutorial center and an mdwnduélzcd study center, a distinc-
tion is made‘gctwccn instructional and tutorial times. This distinction apphes
only to stmﬁents registered for individualized study. since tutorial assistance is
available to all students at any time the center is open. Instructional hours are
those when an instructor is on duty as well as tutors; during tutorial times, the
center is staffed only with tutors. Students are required to study in the Math
Center one instructional hour per week for each credit of registration; they are
not penalized in grades for not attending, but they are expected to make up
absences by attending extra instructional hours,

-
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_Students are urged to visit the Math Center as soon as possible after
registration. They select the required number of instructional hours at their
choice of times in half- hqur intervals, subject to-a maximum of twenty-five
students at any given time. Scht:aglmg is handled by computer on a first-
come, firgt-served basis. ‘Instructional hours are generally 8#am.to 3 p.M.and 5
to 9 p.m. (shortened on Friddys), but vary from semester to semester.

» All students are shown a bricf slide-cassette orientation program on the
first visit. The operation of individualized study is explained. Pictures of the
faculty and some of the tutors are shown, and the student is informed of his
responsibilities and what he may expect from the staff. -
Study Procedures and Evaluation. Each student is gwen a atudy
gulde that includes an Quﬂme of the course, assignments, Dbj:ctwes an errata
gheet for the text, notes or material to suppl:mem the text, and a listing of
avallable audnovnsual matenal; Mcst cla.ss time is spent r:admg ass:gnmems
. m\mde of l:l&sa just as atudemx in lecturz classes are :xpcc;tcd to do. Then,
* during class times, they are ready to ask questions about any material that

n:eds clarifying or about problems that th:y could not solve. Audlnvnsuals ’

~may be used during ctass time; and tests s may be ke ————

. If a student has considerable difficulty, a tutgr may bg assigned to work
-with hlﬂ‘l or her at length on a one-to-one basis. Appropriate supplementary
exercises may be assigned, or models and audiovisual matenals may be used
in an attempt to gvercome the difficulties,

Each module is subdivided into at least two units. When a student
completes-the assignments for a unit, he or she is given an open- -book quiz -
intended’ pnma:ﬂy .as a learning tdol. Generally no partial credit is given in

- scoring & quiz, If the grade is below 70 pen;:nt the student reviews the mate-

+ rial, takes an alternate form of the quiz on a later date, and repeats the pr process T

until he or she achieves at least 70 percent mastery. A bank of ﬁ:m'ﬁforms of
each evaluative item has proved adequate, with cmly an otcasiortal student
needing a fourth form. . 4

Afh-.r all unit quizzes for a mcx:lu!: have b@en ps.ssecl th: atudent

and each n:takc result; in an addltmnal 5‘ perc:m n:d[lﬁtlon in the ;amed

-'._;cgre

The student’s gTaﬂE for a madulc is d:termmed from the qmzzes and
tests. The quiz average is one fourth of the grade; the test score is the other
three fourths. Grades are determined on the following scale ' .

A—90 to 100
. B—80 to 89 , :
C=70t079 ' i ’ :
NC =0 to 69 (NC = No Credit) ..



2 t may slsdmmpl:tgw&:rk at my tJme
dufmg the semester. THeir records’; then transferred to the "eamplgted‘ file, - .
anr.l th'.-ydn not menidas: fér the remamder of Lbe semester. Many students

Thm are two mns avaﬂable o students who da nnt enmplet: all
- mﬂg for ‘which they register by the end of the s:m:ster Thé preferred .- -

wiroe. method,. from theé viewpoint afithe staff, is for stidents to withdra rfromoall = 0
modules that they have not completed. They may reregister for wosemodules 7 ¢

ganymemthmm}!:ar and all completed evaluative items will bestrans- § -

ferred to the. new. remrds allamng mnﬁnﬁa;mﬁ rather than n:pemmn nf their -~ -

- studies. . i

.. _Under some circumstances, m;hdrawzl and reregistration create a . .
fipancial hardship for the student. Then,-if thé student has met attendance .
réimr:m:m; and bas suc:es;fully @mglet:d part o ﬁf th:" fn@dule, a grade of R

&

due to theiphp:r wnrk mvalved l;b: fundmg sxtuat\an, a.ncl the fact Lhat few

. students receiving ‘Ts" ever finish their ‘studies. S

T ualized study is anly . altgrﬁanve to the lecture cls.ss Same [
students dmva@ﬁ theyneed or 2fer the siructure of a formal class. The
same textbooks are used in both qua of study, facilitating trapsfer of a stu-
dent from one mode to the other, Seldom has a student change fmm mdmd— _

- yalized imd;g&kcm:eda.ﬂ; parmﬂg;bmﬁé the s imdem islhhehmd s:;hﬁl e
ule before he or she realizes he woul sents
however, tranafer from the Fecture class to mdwldu :
course. The prime reason for sycha tran"ﬁ’er c.a:!y in the semester is for accel-

~eration uftheu- ‘studies. Laterslg the seméstegjt is duc to their falling behind: — i

Y

* they-may-drop the three-credit class that theytebuld not finish and zalvage one
) or two mdm; by regut:rmg far mdnrlg;uflged study. ' . R

e Shlisjia oftheFima Fll)%il‘i‘! e » '

. <+ . ’ “. T

> ' Ind;wdualxzed study has proven to be popular @ith 4% students,
mﬁmﬁ ‘risen-from-sixty-nine student-in the spring of 1995, before the———

5

uﬂiree-t:redn m were modyjarized, to 475 students in the rg'nf 1979.
" Sudless. ‘tates, foyp indjvi dualized- mu:ly, figured as the ratio of single-_.
Mt sumsse; to tptal en;dn; of regmrau:m, are Ju;t a few pen:entage pomu
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bﬁhhmdﬂ.mmfﬂtﬁemmﬂg’m@mnﬁﬂﬁ . 4
pacing —both are sight Eémr— ™ "ﬁﬁ,ﬁmafﬁeﬁu-rw*zzﬂ
isaiely oo did gﬁmmm* vidualized. .

. ﬁem@mﬂuﬁwmm ,,,ﬁ“ﬂ,wmi_
]IﬂtbéfiﬂlﬁQM,thﬂismmavmafmme:hanmgm L

_______...__,Dependmszm Stnd;ntAiﬂgt_Emm mm@mn,jbe .Math ::Lx._i.m__,
jssd:p@ded primarily, if not totally, on student aides for its'tutors. F
GeﬂegeWarkSmdy(FGWS)gmd&nesmﬂnﬁaummFGWSmﬂ:m ~* %

_ m&pmrmﬁeﬁm&ygrﬁgﬁghﬁyd@,gemﬂeggﬂgmhm ST A

: pnhcytghexmguhr(cnﬂeg&fundﬁ)mdmtmdg Sﬁ]l ltuﬂ;almun:m v 8

"",,byama-daywbrhhapfnrthemdﬂt& o
a&bﬂamclmbegn mthth:aﬂa’waga@?ngﬁm&dﬁnman‘oﬁh&:ﬁ .-

category. £
A Smgxtnd:ﬂ‘mﬂtmﬁndmdennmdmngwhnmquﬂfedm :
mmrthehghmlevdafmmhmunaaﬂ‘emﬂhem, some persons who are not -

) Pmmdmnmhnedﬁmmmnnﬂmdaimpnmafymfarm
" category-of personnel-is't j,Ummeaﬁarmgmmg*m—wmm

d:mbﬁdy ) N
=t Tumr'lcbeﬂulmgualﬁapmbkm—nn:dmtuunﬁkslymbemlvedg;
long as peer tutors are themselves students working gt minimum wage. Their ™"

’ damtmdmb:atpﬁmedanﬁm.wh:humcﬂywhén eMﬂG&ﬁ&+
L hgsmpeakmendmezmd'mednbclmgmnumbﬂofﬂ It is extreniely
idﬁcuhuwgﬂsmm:xmﬂtmm@ympmﬂe—mfmﬂmhmwhm
-8 ie t :aimmfnrm:ng.-duemm:umdmmhﬁdulﬂ. < ST
. d ¢ Facilities. Growth has been so rapid that facilities have -
’ _,natk:ptpmemthagnﬂmeﬁﬁ Ih:mgnalmﬁmtﬂmapm oge

Lg!gemam hared 't the Math, Reading, and Writing ‘centers, theAI.G' o

” and teleg "m,mwltym andtwo noisy ¢
V’I‘henewfgmhty, apeneﬂt\mymagu, pmwdeuepa ) o
m:mfnrm;hmntsr, ey :

o Thn: Maﬁ Gent:r hg; a mpac;ty nf ﬁpprmmgtcly tw:nty-ﬁvc ltu-- §
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AT denn, mgﬁgmgtmgmmmmmdmtmﬂm,@daman
g ,_gﬁgfgrﬂgeﬁfam&y _Three'student stAtiopg are caribls equipped with _*
o ,f’,,mgequrppgd,;”aﬁagnurfﬂrpﬁfﬂceaﬂ :
,* - basic arithmetic facts. All audiovisual materjals were intended to be housedin . -
mgmmnm@ but thilt whs found to be unsuitable since no math staffwas . -
: Thﬂeuagea:negdfnramfk?ﬁgmmhnuseths ;

”aﬁpx

, Mal f'gtliepmgrammu mstcﬂ‘gtuve

’T,prnblemnau an:ﬂlyALCpnhcyﬂha;eaebmblm,‘;V

e treated exictly the same, The Math Center is still suffering .

¢ of that pnhcy—Dﬁvmu;ly it requires more effort-and more
: 1cial hppaﬁ‘tnmmmm a program with 475 students in seven courses

‘?J.h@ one with 250 strdents in four courses; )'Et the staff, budgcts aﬂd fa:;hm:;

baws been veik:ly the same.
" . . Faculty Foading and Scheduling. Each full- time member of the fiath
_+__. - -faculty spefidasahe time as the instructor on duty in the individualized. st‘udy
” pmgﬁm “The rempainder of the instructional hours are staffed by part-timeor «

S a.gmatg Eaaiﬁl}r Scheduling the full-time faculty to avoid conflict with their -

.ow ‘other classes E: very difficult, and cla.ss cancellations always cause last—mmute -
S ;zh_iﬂgﬁ - e . ﬁ R

- Mﬂiﬂuﬂmﬁfﬁ rogram-i v igi ' .
“Math Lah.” At Pima faculty loading fm lab .:E.m was Egurgd at 0.7 load.

‘hour per clock hour. It became obvious that the lead faculty worked every bit

- . as much as classroom instrlictors. The administration agreed to a change. The

—lead Taculty wag granted ore Toad hour for- ong fifty-minute period; sixt
« - perigds for a full load. All other facnﬂty’ continued to receive 0.7 load hour, but o

for a ﬁfry-mmute period® This compensated somewhat for the tilﬂ'ertnc: in
R rapm:;ihhty between the lead faculty and the other instructors. . S
=T . “Despite these changes, the most recent faculty contract at PCC sp:uﬁi S

’ * - cally states that instructors of self-paced classes be paid one load hour for one
- ﬁﬁy—mmme period, The lead faculty have lost the edge in ibmp:n;angn but
- gril} have the burdfn af*n:s[.?nmbdmes A small additional compensation has -~
* ' been arranged The raise irf loading was atmdy mmak: and one Lhagshnuld
be avoided in implementing such
Recommendations for Stiﬁ Ofgimmtmn I feel that an mdmdual—
ized study program such as this one needs a full-time administrator by Lhea,
" time student cnmﬂmentjea:g 30, Presently: the lead faculty serves as instruc- ‘¥
* tor on duty thirteen hours eac h'Wweek yet does very little actual instruction due ’
~———t0-administrative-duties.-The following recommendation for- uﬂfm‘gﬂ made.=¥=n
o A full-time Math Center Coordinator, who would have all the duties”
described al;}a for the lead faculty, except no mﬁ_mcuanal cilgy v




gT\mm stants, m:rhn:fh&ﬁlﬁé,mﬁm—nme
" nn:l:.ﬂfnme,tnpmvﬂ:ﬁndiyandﬂmng’
tors, o ssarily :ﬁ;&mﬁguh:g;penrmymmm

GIIBH mthnnemldentmdi:' ailable

- ‘dents enrolled in math classes. Themmiemmaziﬁmta-uﬂ’zﬁdmd:- e
w&uﬂmdymmﬁm@tmiaﬂﬁfﬁgpmtmmmmg&
nometry. It was staffed by two part-time faculty and some student aides as__
“Hitors. No evening hours were planfied until an"evening ‘dass was cancelled-
~ due to low enrollment, and the class and instractor were transferred to the - i
Ma;h(:emzr Wheneverdmawmm@ﬁdu:mlﬁwf,, n ft,thesfu— I

" the Math cm:r In January 1976, I be " faci;lty, with full day—l
time instructjonal rﬂpﬂnglblllty as weLl as, lcad fa.culty duties. A part-time_
msttuctnr merad t.h: evemng hauﬂ Ag Lb: faculty badmg wa;‘adjusted

7 Neiﬂ::r study nor evaluative materials were prepared when the indi- .
___vidual study program was first offered. Some commercially prepared audio-
T mmmmp@m By the-end of the first year, only a couple -
thﬂt!fﬂf!‘gaﬂi three-credit course had been prepared. Courses had not been
=d into imgl\:-c:redlt offerings. If the student failed the test, he or she

———faﬂ;dxhe :nurg._'l‘hzfe wmm;h:mamfm:m;nugtaks ﬂpunmandna unit
- quizzes.
At this pnmt the ﬁ:ll—ume lead fanﬂty was hired. Pngnty was placed on
the preparation of an assignment sheet for each course, followed by unit
- quizzes, With six courses and approximately nine units per course, consider-
able time was. involved in the preparation of just one form of each quiz.
Graﬂually th ba.nk of evaiuauve nema has been expanded to four

: gmd’e deuﬁng mm:hmnre e than j ;u;t amgnm, a. A ﬁlc of ;uppl:mentan T
re d, some madefs and puﬂles have been




mxm andafew:hé:-tgpz;bsﬁbzv:bgapmpamdm ES

- ___meet the students’ needs.

Theka:lfaa;ltymfeﬂmdthatth: mdmtpa@dmdy‘bemg
ﬂﬁﬁﬁdmnﬁemﬂyﬁudgmpaﬂﬂ Grades could be given only on complete -
- three=credit courses. Tkkadfmﬂqfdxﬂzmaﬁuﬂmtwhpmrk:ﬂﬁm&ﬁaﬂy S
t&@mmyﬂpmmﬂawly;hwldmmmamnf‘ﬂc‘ .

gmmm;hmmdenmu&dthehiarhﬁmt&m@s, thaugh;hcywmmt
o repsﬁgdmimmmgigtﬂmhnaﬁgﬁm“aLh:M& =
tion for modularizirig all the courses). The number of “T's” given in a semester |
@b&nre&u&dtuanefﬁuﬂhnﬁhepmuslﬂeh _
i A;tbepfngimgewmstaﬁanﬂmdﬁnm ltbva:amene::s;a:gtn
. sstablish policies regarding la
T ards, ﬂtﬂﬁw*anﬂﬁmm“dm Can {[:'thFima
- program has a lead faculty, seven other instructors, one assistant, and twelve
o fifteen tutors. The lead faculty, instructors, udm@mgat@mm:
palu:xa, with the lead faculty makmg the final dgusmn if consensus is not
reached. S
Many aspects of the r@rﬂ-k@:pmg systems are determined by the -

" same p:mn;, with the assistant perhaps having thé chief responsibility. At
- first, student attendance was not monitored. Currently each student uses an
S " attendance card that is kept in the Math Center. Each color-coded card identi- .
- ‘“““""‘ﬁﬁ courses @d mcdule:s the smd:n: is smdymg and pmvxda ‘dchart Di' atten-—

att:mptgd and whxcb pa;ssed a m:@rd cxf mst;mct@r—cnnfcr:nc: dat:s (three
conferences per semester are encouraged), and room for brief notes to the stu-
d:m Eax;h student’s tests and quizzes are kept in a folder, labeled with the

-the-card;-and cach course has a record-sheet;-specially prepared —————
far gﬁde cumputauun, that is included in the folder. ’

CBﬁtIUSIDﬂ o
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The individualized atudy pmgram in matherﬂ&ucs at lea has pmved
to be a viable alternative to the traditional lecture-exam classes,No claims are

= .made of having found a panacea for mathematics instruction.. However, this .
type of program can be as cost effective as the traditional classroom approach
‘and can pmvid: some deg‘ee of success tq a larger percentage of students,
Mjm L. Mitchell is ﬂu‘ dmslopﬁ of the individualized :tu:z'j program in

, mathematics at the downlown campus of Pimd Community College in

JMJ&@J@MJ@MQMJQZEA&;
serving as part-time fgmlg- Jor PCC since fall 1974. Interest and direction
in the program dmslapmt cams as a resull of altendence at the Rocky
Mountain Mathematics Consortium, . Cfmafmg of An;ana, :prmg 1976. -
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. Ieachmg SQCIDIDgV in the e
Commumty College o

Y Bradférd o o

A size ,f;le body of data has been gaLE:r:d on dsmggﬁphm
trends in community ‘college student populations. Making an m!‘ercnusl leap

fmm some of‘ Lha: data we :ﬂuld ds:rib: a pmtatypxcal :ummumty t;nllegc ,

ra:ngmg in ag fmm seventeen to aev:mg, wmh Lh(; bulk af’ dl)f studen cing e
- young adults and the evening students being somewhat older. Depending on ‘
m;hs mpﬂg@Mp of the local community, the clasy might be multiracial
: rultiethnic and might include-several social classes: One third to two -~
thmdsaf;kdmmsmbmmgmgloycdpanmﬁﬁtm F:wmmbc::af_ :
. .. the class plan to major in sociology, although some may be training for related -
ﬁﬂ«—fmﬁ ~And-the-students-are-attending college, as well. as taking a socialogy..
. course, for a variety of reasons. In a recent California study (Hunt:r and .
. Sheldon, 1979), students were asked to state their main reason for coming to |
+ the community college. About one thirdqnentioned preparation for transfér,
other third riamed preemployment training as their goal, and about one '
fifth (who, according to the researchers, may have included some of the uride-

. c;ded:) mgnunnﬁ ;dfs:nnchmgm Addmnﬂally. these students of varying '
: mic background, and motivation are widely. variant’

in Lheu‘ afaﬂemm pnn
: Faced with such diversity, how can a sociology instructor determme‘

tnﬁh less address, the needs of his or her smdents? One p-ossi’b]; way of con-




Eptu:&ngih&m is shown' mfiﬁu’e = m sﬁaﬂrwﬁﬁie' ,‘:'&h Jﬁ'ﬁem
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Myﬁei? ahmt tgacmng malagy in thg cammumty cﬂﬂegr areBa.qg{

and "Values regrdmg_x_tudents ,and s
,,,,,, to assert that they are the “nght’

valuet and beh:f; but rather to shed light on'the énsuing dcscnpngns of course

pb_]e::tw:s and u;a:bmg appmach;s

aal goal is-to-affect. (info
vat:) as manyestudmu as possible. &
2. There is more than one style of lﬂarmng—an eduz:amr cannot
alwayx gaslly monitor orm measure th: various kinds Dﬂ::aj‘mngs tha:

3. Many students are enmlled in mnlogy courses, not necess "'y
because they believe the subject matter to be intrinsically interesting
oo (as do mpst instructors), hu; because. mmuﬂ: fulfills a school or__
- program requirement. 7 X
) " 4, Many students are minimally familiar with the college setting a.nd
. with some of the survival skills that can contribute to their academic
* success. Exposure to-some of these skills can be integrated into a
_ sociology class, i
5. Gammunny f:r:llege s‘i}d:ma as adul!s are not blank ;Iates upcn _
6. Given Lh:lr dwerény in ag:, ba;kground and so fc;nzh studenu can
learn a great deal of subject-relevant information from each other.
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- Immuphﬁ:mmpmtmmmgmlxmhiﬂﬁphﬁg‘m& .
logical imaginati "i‘,(l\ﬂh"lgﬁ)ﬂ to siibsiime Freire's phrase “critical con=""""""7"7
~ sciousness” (Erem:, 1970). This citegory of course objectives involves encour- . -

aging students to ﬂ:mk cnmfaﬂy about human bchaﬂaf and the nratumrof soci- -

~ worlds, awareness nthwma] pqthoxgg@md social-structural variables
.impinge upon their own and others’ hv::. and awareness of tbe sources and
.. narumal‘malmumas o

%

Self%wargmsdf-éﬂﬂm

__'This set of ijeﬁiva r:pmu one cornerstone of the Pbﬂoaqph;- of
" humanistic or confluent education (Brown, 1971). These philosophies empha-
size the legitimacy and necessity of attending to affective learning in addition to
cognitive learning, as opposed to a solely cognitive-based curriculum, Oppor-

. tunities for affective learning are probably mare available and appropriatein .-
the behavioral sciences than in any other area. Instructors can consciously
construct their course in such a way that students have opportunities for values
clarification, self-insight, and self-expression. It is perhaps in this area of per-
sonal growth that the academic catchword of the 1960s'and 1970s, “relevancy,”. ..
~ hasits qumteﬂznual m:mmg. Le:ture:, ::Im dl.icu;!mm S’tﬁlﬂuﬁ%ﬂ c:cpen- e

wb;:hs:ud&nt: mj@: I me n I;hm$ about Lh:mg:lws Lll;emse.
, course assignments can requext students to examine their own values, atti-
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'Ba;: Sm : B & LEEI’.‘EEEQD statigtice/data gar.hsnug
e B -2~ Instructor- pdﬁifh:i on the class through - i e
. questionnaires. Then, in small groups, :tudcnu
- find the claxs means, percents, and o forth.
i Mymmm;ﬂgmpﬂudenumgm

tcl Eﬁﬁw@:mm:ahl:nrgmphfﬂrm

Detecting Propaganda 1. L:s:ture on propaganda tetlunqua _ -
(including “lying” with 2 ﬂgn: or | in n groups, imdenrs write their nwn T

% tudes, and beha 'm""v.r"ior\wiﬂfregardw d to specific ideas and cxperjences connected

~with the course.. . R
Ssmall Group Experience i : o _ .

In tbe years fhat I hgve been tcac.b.mg in caﬁ:mumty colleges, I hav: ;

gmall class (ﬁft::n to :wenty—ﬁve :tud:ns) and a lmg: class (Mﬁt‘y!ﬁ\ﬂ: to
fartysﬁva :tudentj) A much greater degree of mfnnnﬂxty and closeness dzveli




iE.

W& "

%Eib!-r &

mmﬁdi:ﬂmmmﬁ" iba iduals
. vhe i context, fed!m@:nmiarmh&maﬂ

ainta ,f,rmpﬁmhmmgm Emkﬁarﬁnmge—

Mnﬁmmmawmpmﬁmt&h@u ,

“cldsy Gan be a vehicle foi sevéral Birning experiences.” T
Learning About Sociology. Smd:numa:tﬁp:rmhﬁl,danfy
gociologica concepts and thegries that are discussed in lectures and read-

en lhymﬁgmmmghﬂmmbummmmmm

mg_smﬁ:mtﬂympmdmupr havior. ' '
Learning About Self. Group disai¥jons and a::mpmderm— -
dmti with cp;mﬂumuam@mpmmdmnm others’ backgrounds and
gttltudsmtbthﬂ:m A.ndm&md:emup, the individual can begin to_
ia_or her own_reactic r_group members’ comments or.

De:fa._lmg Impersonality l.nd. Iml;tmnum. Member:hxp in an
angamg group gﬁ'ﬂ cach student a core of acquaintancegwithin the rather .
. INOUS &1 Jy knit larger class = students with whom the individuat
i mny feel la.fc to ask information and perhapu with whom b: or she will form
alliances outside the class. :
ot ;Dfmi, there is no mtﬁs that this or any other outcome will
takg p!.anf Overall, however, given student feedback and my own observa-
 tions, I am confident that the small group experience has substantial utility in
~ a community college sociology class in which the instructor wants to encour-
age da:i participation, peer learning, and an mﬁ:nrmal atmosphere.

. Conclusion

" No course can be everything to cverybody. But all courses can and
should be informative and stimulating to students and teachers alike. They

_ bH _
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Itummmantnmnetbmsﬁmmmmma@emaug fnrac@ﬂegefrﬂh
man should be college algebra, if not a higher one. Today, in many colleges
me mmptmﬁ is unwarranted. D:;pxte the current emphasis on mathemat- - .

] entary-and-secondary-schools; modern highrschooty-stitt offer——————
(vaqnng routes to a diploma, not all of which prepare a student for college '
entrance. But a diploma from an accredited lugh school, however acquired,

— ::nmm,g suﬁinem coddition_for entrance in many colleges, particulady .

© juni ges. Colleges with an opén-door policy are therefore faced with =~ 7
T-189ger numbsﬂafenmmgﬁahmgnwhahaveﬁuﬁdvﬁrhtdcﬁ‘nﬁr T
mathematics. » - I

~~——The-fact- that-many-junior- mllege -freshmen- hs\'e m!ufﬁﬂ:ﬁt -bagks - e e
_. grounds for college-level mathematics became evident at South Texas Junior
College, now the University of Houston Downtown Campus (UHDC), by the
unugually high level of failures and withdrawals in the college algebra courss; .
indeed, the “mortality” rate (all “Fs,” “WF's,” and *"W's”) in college algebra was
« over 50 percent. Furthermore, many of the students who failed or withdrew
hadmﬂy&ﬂdarm:hdrnwn&ﬁmthumbammuﬂe
:hmmt;a.lly mept in mathemiatics. An ana.lym of some 3,000 hxgh school and
college records made by our department members in the sprmg and summer

o of 1966 revealed three pmbahl: causes for fadum among ent;nng fr:shm:n




, iﬁﬁemup(ahmt 15 pﬁmt}hdmmpﬂadmygﬁ
-ﬁhgh@dd_gebahnhadbgnmaf:@dfmm ﬁim,

o myﬁih&qhﬂkmeﬂmhm:ﬂpﬁm o
. A@dmﬁﬁﬁmmﬂddﬁn@ﬂuﬁuh&dma@gm T
h;gh-ﬂﬂdalgegﬁmdhgdnﬂtb@mh;jﬂmgagnﬁgmm
colle; hﬂ\'o‘E\ﬂ;r their two credits
nderan ,af‘]:l’l.

= ﬁ&rmﬁﬂmmaﬂcmwﬁgmdm%——
K ~ qmmmmmmmeum@ymﬁm g

aff ‘estimated that 60 pertent@fuuﬂ@mrmﬂcgg

e fre adequately prepared.for college algebra. Recent and more

’ _’ mMﬁmgﬁahmanmth:maBamdmuhavem
’ mmm@tm@:b:ammem .

E

'V; Beﬁﬂcmgﬁhﬂnn 7 L

l[l'u

s ‘n:ureuﬂ'g()mfmﬁth) Studﬁnuwhciﬁmrﬁdbdawtbaclﬂ;hwmput into the

- review caurse. The percentage of failures in college algebra deglined, but the.

_@w&mgg; cores proved unreliable a3 a measure of acquired algebraic skills. Stu-_

i “dents with scofes abﬁve:umﬂlcvd;mﬂfaﬂedmﬂcgealg\:bﬁfmh&ofbaﬁ
mmwbdgaAmnmbm; factor may be that SAT stands for Scholas- ,
m; ,‘,pumdeTst ngt&:hﬂlam:Amhm:ngL There is no defense w Lo

Tl - For,these reasons the mthemaucs Eamlty h.a.u dmscd a farry-ﬁw:— to. -
R ;,ﬁﬁy minute placement test. The skills tested represent the minimal Xnowledge
S ﬁqmm;lfargh:md:mmhavenmmnableahmc:farm@mauuegcalge— .

- ¢ " bra; they do not include all the topics covered in the review course. This test,
: " (now expanded somewhat) is given mnﬁnuﬁusly throughout every registra=. =

Cel mnpemd Aﬂimdennwmmﬂgmenmﬂm:x;hercaﬂegsggzbmprmggm ‘%

o xtaﬂ'ed by'rhe madi:manafanﬂty, pmvxdaihnam evalgaucn, placement,
and appropriate cuunc—appmvgl slips that havg become a regular feature uf L

N
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registration. Studenta who obtain a raw score b:law 70 on a scale of 0.to 100

* are required to take the condensed review course. In order to encourage the

study of mathematics, the college gives elective credit for the course. Transfer
credit varies with different senior colleges: some give mathematics credit;
some give elective credit; some give no credit. T o

After the first y:ar of this one-semester review course (fmm fa.ll 1965 to
fall 1967), the mortality rate in the college algebra cotrse was cut in half: from

*56 percent to 28 percent. We learned fromn the placement test that the mathe-

matical background=8f a junior college freshman is a variable the range of

. ...which is wide enough to include anything from a need for arithmetic to a read-.
Jiness for calculds, .

However, wide as that range r:l‘ay b: its elements cluster densely about
the “need for arithmetic’ point. This fact was dramatically demonstrated at
our :ﬂllege in the summer of 1967, In August of that year, an early registra-
tiorr pcrmd for the fall semester wgs set up for a special group of 625 entering
freshmen, all just graduated fmm high school. The placement test was admin-

~~.istered to this group, and special records for these students were kept. Out of -

‘i!

8

those 625 students, only forty scored above 70 on the placement exam. Five

_hundred eighty-five stucients were not prepared for any sort of col]ege mathe—
_matics,

The 1140 students enrolled in the review course that fall included 203
students from the special early-registration groyp. We administered as an
experiment exactly. the same pla;ernr.m test 10 these same 203 students in the
twelflth week of that fall semester. The results were startling apd revealing. -

.. Individually. they, ran_ from. triumph to disaster, Our _records showthat 96.6

percent of these 203 students-scored higher the second time they took the test;
the grades of the remaining 3.4 percent stayed exactly where they started—at -
zero. Happily, the triumphs exceeded the disasters. The great improvement
shown by the majority of the students is best confirmed by the median grade of
the scores made on the-two tests. In the August test, the median score of the
203 students was 7; in the twelfth week of the fall semester, the median score of
these students on the same test was 74.

Our condensed and accelerated review course in algebra had clearly
unpmved the freshman mathematical c.hmat: However, a mortality raie of 28
percent in a course in college algebra taught in our small classes to students
scrtened by pla::m:m tésts snd!ar review courses was ha:dly laudable. Fur-
a.ll for unprepa& smd:nts, it is stlll a cmwded pressun:d “and mcnmpl:tc.
preparation for stydents with little or no algebraic background. To teach two

. full years of high hool algebra in a one-semester course is obviously impossi-
" ble, We could hope for no more than to provide the minimal background for

college alg:bra We tried to achieve this hope by maintaining a rapid pace and
by deleting, with reluctance, some important topics. As a consequence, the

totally unprepared student was frequently unable to maintain the pace of the

69
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review course, while the pirfially prepared student, bored by tHe elethentary
. beginning, was subsequently.drivegstoo fast through the intermediate topics.
B By the spring of 1968, we had concluded that a one-semester review course did -
not solve the pm‘b‘lcm But time and- statistics were n:quln:d to tonvince our -,
‘% ddministration. e veta
By’ using a unifo rin de a,ﬁffnérltal final :xmmauan in the review
course (all graded on the same scale) and by peppering the president and the.
. academic dean with a constant barrage of statistics, we had convinced them by
& the gpring of 1969 that:our one-semester catchall course was an insufficient . 4
remedy for the widely, indeed w:ldly, varied mathemaucé backgrounds, 3{ our .
#freshmen. E ™\ 2 .

3 \ - — 2t
Lo N | L
Expainded Review Course - s *

e therefore divided the review course into two one-semester courses: begin- a
_ning algebra and intermediate algebra. One paramount fai:fa‘“pmmatmg that

decision was the fact that the meghanics of basic algebra must becdme 4 part of
. the student’s ready kﬂawl:dge if he or she fs to succeed in the firsttwo years of
‘college mathematics. Drill is an effective way ta acbmv: this r:admgss, arffd
two courses would have allowed for more drilling time. ° :
Proyiding time for drill was not the ﬂﬁy objective for Lh: :xpandcd 4
review course, however. We also hoped to*achieve a slowgr, more n:allstlc
- pace in cach.course, to include important topics fokmerly omitted for lack of
time, to give the totally unpmpared student the psychological adyantage of-a
;fk;—ﬁbetter ;ham:: for success in his first course, to offer the batter '@t undcrpt*:-;,? —
" pared student a more thorough and cdmplete treatment of mterfncdlatc. topics’
and to. avoid repeating topics already mast€red, and to schleve greater effi- s
ciency and flexibility in student placement.

- Our present program screens students by using the pfgccment test
during each registration'period and also by &ffering (to qualified students)
advanced-standing examinatidns in mil:ge algebra and in trigonometry. Con-
sequently, a freshman may begin his or her study of mathematics at any one of
four different levels, depending on his or her performance in the Various tests.
The original placement test has been expanded and changed infp a double-
“tiered structure with specific cutoff scores for intermediate algebra qu for col-
‘legdalgébra. Now we await the initial resuls from the new two-sermiester pro-
gram and hope to cut the muﬁallty rate in cﬂllsg: algebra by at least another .,
'50 percent. el

=

E

Dther Changes
. . o * i 3 .
Besides chaﬁgeg in Lhc actual test, other developments have occurred ~
both in and because of our program. As a result of the continuing decline in :

student failures, the pmtcdure initially developed at the college for tcstmg and
- (49
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s plat;m§ fn:;hmen in math:matxtz; has B¥en expanded to include all students
i enrallmg in mathcmatlcg All students must now have departmental approval
" glips to enroll in an math:mancs course except beginning algebra and practi-
ta] andlmetlc Thls ogplished by setting upone station at registration to
check ma : r ites for all former UHDC students and a secpnd
“statiBin_ to gelmihister advising and placement testing to all new students,
AT chudm transfer studentss We tiow also have placement testing for four dif-
ferent le%! of mathematics: mtcrﬂ‘lﬂite algebra, college algebra and trigo-
g nometnr, E}Ew fum:tl , and the first. “course in calculus. *
R ely the most’ xmpunant addition ‘to the placemant pl‘agram
since; 1,970 was lhev‘ poduction in 1971 of the “sample placement test.” For
each dype of placeme jtsest offered, we have a prototype sample placement teat
~ (with answers ingluded) that is available to students at all time; furthermore, g
" all students are mquxrﬁftg look over & sample test before they take an. a:tual
*plamnﬂ:nt'fest The fringe,benefits of the sample-test ploy have been efor-
mous: afl:r lookinig over the sample tests, many students voluntarily place
‘themselVes in a lowerlevel cougse; other students reconnoiter their back- =
gﬂtfnd skills with tht help of the sample tests and enter higher-level courses
awith a’refreshed memory and, increased confidence; all students are happier '
ﬁ:ﬁ . with the placement pmgra:n as a result of having the sample tést preview.

¥ .
= | 3 ¥ B g Kl

Pl‘ograﬁ'l Results’ . . :
i @+’ e v o
! » Jhe offering of multilevel placemem tests and the a\rallablllty of corre- _
,,—A,Aspzndmg sample 48 in advance have resultedsin a steadily increasigg enroll: o .
rpem and retention.of studénts in mathematics for th& past ten years. The
. nature of the mCreaser%mbably best ‘exemplified by two sets of statistics: the
x ggmilment in mathgmang; at UHDCH#as increased over, the ten-year perfo
m 22 percent of the student body each seriester to mor® than 55 percent of
lh: student body each gméte‘g for the past.four years; and of the academic
depaﬁmerﬁ‘s aﬁUHﬁZ the mathegiaucs department now "generates the + &
- grcond highest pumber of studént credit hours per sémester, next dnly to th: ‘
*humamnej departméfit, whith encompasses English, speech, music, drama, -
art, philoséphy, and- kré: Surprisingly, thc gap between the student credit
‘hours gencrat:d meathema El%ﬁmd hl,g‘nanmes is decreasing, and if current
*trends contiffue, it is qujzcte t by fall 1980 the mathematics d:partmem
. will generate @greaterfnumber of sépdem gredit hours than any ofher aca-

.m
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dgmxc d:paﬂme_m in the cﬂllcge b -
' !é!— . tﬁ i ' B : ’ L
’ : e
ﬁ"i‘ Caﬁclusinm and Recgm rﬂenda‘tium * v ® ' ’
e ol ] . &
v Beginning with the gfg‘maﬂan gleaned from our ﬁﬁﬁn!%hcm; in . &
1966 and can’tmumg on to our pre¥efit program. &8d to the valuable§nforma- P
tion now bemﬁ prnvxd:d.ulmugh Zdmmittee on the Und:rgfaduaﬁl?mgram R
z = ‘ * §e & é E g-i
. . & J : 7 . . . . )
. . . . * e -
ny o ! s My TR . " o




64

Q

in Matheg:am:a (CUPM) meetings and publications, we can sum up our con-
clusions about first-year mathematics in junior colleges in six statements.

1.

%

2.

A majority of ] Junlor college freshmen have deﬁcu:ncl:s in mathe-
matics that range from partial to total.

Records show that these deficiencies do not necessarily imply a lack
of ability. They frequently spring from insufficient high school
training and/or a time lapse between high school and college.

. For students of normal or above-normal ability, these deficiencied

can be effectively removed by a review course of one or two semes-

-ters. Qur experience leads us ta believe that the two-semester plan is .

the better one for any college with an open-door policy,

. Presidents and academic deans of colleges need to be ‘aware that

short of returning to high school, students with serious mathemati-
cal deficiencies have ng way to improve without such a review

" course or courses. This is especially true of mathematics because of

its cumulative nature.

. in which they have a reasonable chance t succeed.

.. Placgment tests for entering Treshmen as well as advanced- stsndmg '
* examinations (in college algebra and trigonometry) for well-pre- -

pared students provide an,efficient way to achieve accurate student
placement. -

junior college that maintains an open-door policy tozall high school
graduatf:s accépts responsibility for providing students with courses

s

s W

LM

June P. quduchﬂmn gmmﬁmgmﬂm

compuler Jcience al the University of Houston Downtown _ .
College (fmn:r{y South Texas Jumar College) and is :
author of five textbooks (tewo more in pfgpamtm_) :

X She was named “Piper, Professor” for outstanding

Lﬂdm:g in 19?5 [g' Ttm; Mmme Stsmu Efpﬁ

. The results of our investigation support the philosophy that any :

gf:bsMi";:, . s, ; -
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Tﬁe dtﬁt;an qf mmmum{y college transfer studerdts who major in g
science al the university is rapidly increasing. Slemming this tide e

will require novel and innovative solutions.

,Stoppmg the Attrition of N

‘Science Transfer Students

Arlene A. Russell
Patricia L. Perez o

Much gf the gruwth in the cnmmumty colleges during the last decade has
occurred in m:f:upauﬂnal educational, and community service programs.
Nonetheless, community colleges, “were, are, and will be evaluated to a major
degree upon the success of their transfer students to the four-year colleges and
universities” (Cosand, 1979, p. 6). One must therefore view with alarm recent
data from the University of California system presented in Table 1 that indi-
cate that there is a rapidly increasing rate of attrition among community col-
lege transfer students because of academic difficulty.

The numbcr; in Tabl: 1 appan:ntly unden:sumste th: extent ﬂf the

vx:lumanly mtbd:aw before academic Psrfnrmsgéc fias dmpped Tow grmugh
to warrant being placed on probation. Their withdrawals are, however, asso-
ciated with academic difficulties, Attrition is even more severe in the physical
sciences, mathematics, and engineering and may be as much as 50 percent
bigher than the data in: Table 1 indicate (California State University and Col-
leges, 1979). There are, of course, many other reasons for attrition besides
academic difficulties. These have been extensively considered cl.s:wh:m
(Cope, 1973 and A;\:.fn:1"\:11:;1:; th\:r\:m) ‘-
t

ol -

jﬁ‘fdmpﬁﬂiz:rﬂ 1960 .

.
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* Table 1. One-Year Attrition Rates for Community College Transfers
w'ha Entered in 1972, 1974, and 1976

; Good Academic 7

S Standing Academic Difficulty ) Total

Camghs 1972 1974 1976 1972 1974 1976 1972 1974 - 1976
Berkley =~ 13 © 14 41 10 11 12 .25 25 23
~ Davis NA 16 13 NA 9 10 NA - 25 23
Irvine 2 1715 4. 10 15 26 27 S0
" LosAngels 117100 8 12 %5 2 28 25 30
Riverside =~ 15 17 17 10 8 10 25 25 27

SantaBarbara NA NA NA NA NA NA NA NA NA
Santa Cruz . ‘25 22 20 5 - 9 12 - 30 -3 32
San Diego - 25 235 <16 12 ] 12° ~ 37 33 28

li mﬂmémmdgﬁdmmgtmuﬂn. ISED ,:',7 -

Inasmuch as grade-point-average (GPA) is a measure of academic suc-
cess or failure, this difference in attrition by “major is consistent with
Anderson’s (1977) and Menke's (1980) observations, Théy found that the
average GPA of community college transfer students was lower than the aver-
age GPA of “native” students who' began their postsecondary education at the
university. Additionally, when they considered GPA’s by dm:;plmi;;, they

foun‘that in the physical sciences, mathematics, and engineering the GPA of

... the transfer students was. the lowest of all disciplines and that the difference

between transfer students’ and native students’ GPA was the greatest: It is
therefore not surpﬁsmg that attfititm in as high as it i; in ;he;e dizr.ipliﬂg
students in these areas c;hzmg: their 3 mSJﬁf! to :a.gu:x" fields to prevcm dl;—
missal. Consequently, the net attrition of students from the science disciplines
is mbnipnally higher than the average attrition data indicate. Data from the
School of Engineering at the University of California, Los Angeles show the
overall attrition of community college transfer students changing from 33 per-
cent to 50 percent between 1972 and 1975. At the present time there is litte
other available longitudinal data on attrition of community college students by
discipline. 5 -
7 If th: atadﬂ‘mci sc;hnﬁ; programs in the mmmumty ccll:ge; are to
- students must be d:ve]aped Aqdmanal&, lgngltudmal dzfi lﬁdudmg dua-r
plines of students must be collectetl-omsstate and natlgma} levels if effective
solutions are to be developed and assessed: This chapter is an attempt to con-
_ . sider some possible causes for the difficulties of science transfer students and to
e giggest some pas;nble solutions that might uﬁpmve the success rate af com-

’ mumty college science transfers at the umv:mty levela
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The Hier;}t’;hy of Knowledge

In the physical sciences, perhaps more than any of the other disci-
plines, subject knowledge is hl:rarchn;a] If transfer students do not have the
same basic training in foundation courses as native students,.then thei 'abnhiy
-to successfully complete the bat:cal:ur:alc degree in the sciences.at the uni- o
* versity ‘is seriously jéopardized. In a system r:f hlgh:r edut;atlon where Bu-
dents are tracked by high .school gfadei articulation’ ag‘re;m:nt& nctwu;h-’ oo
standing, the fact is that the level of i instructlﬁu in the physical sciences in mm- S
munity colleges, staie colleges, and umvcmm:.s differs”If, Yor instance, ope.. ..t L
looks at the texts used in thefirst-year general - chemistry ‘courses taught . Y.
throughout California, one finds that topics are similar but the I;v;l of cover- Ser
age is not. Even the prefaces.of the texthooks mdlcate the vanablhty ufnnstﬁm— T
tion. Table 2 contains ‘extracts from the prefdce of thn:c of the most- \Qde]y

¢ adopted texts in California. Smcs the topics. covered in cath bock. arethe’. ™
_same, the articylation sgre:mems are met. Unwitting transfet- ;tud:nts are
“oblivious of the difference between their-backgrounds and those of native ;ry'
dents untLl they have b&gun ;ubsequem courses at a faur—year;_ msmut‘iﬂ

Lo - : . . :
* f Lt P - 2 Ly
= . + ER gf
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1“—' R B

"
-

# -instruction. Students, facultles, and umv:rsnty and commumt}f cgl!eg: aﬂmzrr BN
_ istrations all are involved. lm:n:a.smgly, non-transfer students are enmulngm i

- \= _courses originally-set up to meet aiticulation agreements with the unigersities. . - .. .

' Inresponding to the valid but different needs of these non-transfer stladents .

the course, instructors have lowered the level of their lﬁstmEtiun —to thie dgf

””” [ T

qent of the transfcr student. - ‘.7 . Se e

- Table 2. Portions cbf P:cfac:l tlf Widely. Adnpted,
Gem:ra.l Chen;ntfy‘ Tg::tl :

: Dn:k:ﬂ-un, Gray,andﬂmght(1978) o ; ra

1

" *We have also been mﬂuenc:d by th: d:gngmg tampmlunn of d’iﬂ’ student body
eral chemistry. Very few of aur 8 idents are chemmry majors~ ,mast of them
panng for careers in engineeri ~the _biological sciences; medicine and allied: pn:\ ty
“sions. —Ehm;ml Bmng (4;5 &d. ; Mastzrtmi and smwﬁulu (1%

L Lowe hg\ﬂ: ,asmmed a ma :
llggbra . In developing ¢ ‘ r f
Emﬁzl Clmmg- ﬂfﬁ‘gplzs m‘&tﬂzm{(gnd ed. d) Brady and Hgmlsmn (1973)
; : - e g —*7
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used to be hcard mére fn:que:ntly than at cummumty t‘O"EgES Thc dE
S-chalasu: F{ijmudg Test (SAT) scores is supp-artt:d by cnﬂsxderabl: an

2

‘ r-zqmn;m:ms play an lrnpoﬁam ml: in the hlgh séhtml mlnmg ofa :

bound students. Students who plan to obtain a baccalaureate degre Al s !L
- encedin their choice of high school subjects by university r:qumsﬁ'{t%&%. Al
oo oﬁcn the weaker the studcﬁt is acadgmmally, LhE fewer lhe coursolR} :

¢Dmmumty coll:g:s b:ar Ihe bnmt ﬂf Lhcsc lgwe:ed univ:rslty adm]si st

daﬁjs ; r\ \ ‘\
T Although not specific to science preparation, national dﬁa ; 'f:“".'
L school GPA’s of first-time full-time college freshmen (Americag, G‘f{m cil'on, ¥

L fEdutatmn 1970; Astin, King, and Richardson, 1978; Astin an thg' ’:-; 7})- )
~indigaié ilat thie difference between's studentmnnnwersmem ORI

':allcges has remained relatw:ly constant during the last d; zal

~‘Although firhi-time, full-time students are not the. ‘majority irjkSti¥aun

' leges this group | is most llkely to pursuc a baccalaurcat:‘dcgrg&’m a for :7

7 aPpear then that lhe iricrease in the ran: re o
__‘- 3utgmaucally be attributed to an mcrrzasing_ d’ fference nggifu
lauons at the two levels o . - -
:\ A growth in cgmrnumiy cc&llege faculties tcn::
:arlf 19704, the general

and ﬁaduﬂ decline in lh@prep
ig “all s@fd:?‘xu as ﬁidlcated by the decling of SAT scores m:currfdjﬂ
“the' camfnhmty callé{f faculty had close and personal contactg
fagr—;eér ingtitution®:' As a result, the tornmumty college i
el " Df the abilities of students in four-year institutions reflects

dém had a mus:h better preparation in science and hat{fe

;f- - denl?g who are gﬂ:s&nﬂy enteéring these colleges and un [_ :
h \ dlﬁci”tht«: in abalmg;s Eetw::ékgtudcms prtsemly in the tw! #vels is less than is
ih ?ﬁ. S . .

. T‘ﬁble 3. Pﬁ:paratl@n of Freshmen at Gammumty Collcges
FoR L and Umvﬁ‘mne; B:l:}ﬂ::n 1970 md 1973 ’

: High School GPA
L s Commbnly All
- Al Collyges . Unipersities
Institutions' @M. @ @ .
,_'——Ij._iq',s — P ~ ;Ljﬁ" -
25573 263 * £ 311
S 30*% 2,78 3.20
307 } 287y 3307
i ' " .
3 N
- e [ Fi r_)
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@f studcnts in nomxcupauonai programs is far thc most part one-way (fmm
the community college to the four-year institutions), community college
instructors have little opportunity to correct their mlsccnceptmn; The net
effect for the transfer student is disastrous. :

- Compensatory Needs

Nun:thel:ss, compensation must be made for the poorer prtparatlon of
incoming college stuglents at all levels. Time must be spent in the community

~ coflege classes on topics formally covered in high school classes: This zuto-

matically decreases the time available for college-level work specified by artic-
ulation agreements. Depth is sacrificed for breadth. All too often the irtstruc-
tion in the most difficult areas of the subject is superficial and cursory.

fn additidn to lhé cammunitygcoﬂég: fatuity’s lack af contact ’with th:

f :_at;ad:mlc majors is alsa aﬂ’estmg the l:v:l Df )

instruction. Faculties are being pressured both subtly and overtly by adminis-
trators and peers (Hinrichsen and Schaumberg, 1976) to maintain the ehroll-
ments, often by making courses easier. As they become less mathematical, less
detmled less rigorous, students become less qualified to transfer to the uni-
vemty Th[; rcsul( scems shuﬁ ;lghtgd in hght uf Lombardl 3 sugg:stu:m z.hat

traditional hxgher edueauan status WILh emphssu on cﬂll:ge Crtdlt courses and
pmgrams (IEZQ p 4) i

Ty

Fa

lmpmving Prep;ratmn

During the 1970, the interests of society and students shifted from the
_physical sciences to the hedlth sciences; =Thc lower-division physical science

courses became a means to a baccalaurélte degree leading to graduate studies -

in medical and health-related fields. Asa n:sult the number of gTaduatc stu-
dents in the physical sciences declined. Concurrently, enrollments in thé sci-

* ence courses at community colleges have declined, Consequently, community

‘college science faculties form & reserve of highly qua,llﬁcd teaching personnel
that might be tapped as a source of instructors for the pa;al]el transfer courses

- in the universities.

At a time when community college instructors are concerned with job

security, retrenchment policies of administrators, and public apathy, recruit-

ment and recognition by other levels of higher education would raise faculty
. mc:ral: This alone would be an incentive for faculty to improve the level of
instruction in their classrooms. By a:quamtmg :ﬁmmumty college faculty
‘with the present university-level student, a new set of realistic and higher

" expectations could be develup:d in the community colleges for the potential

tra.ﬂsfer students.
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Academic freedom in universities (ends to allow faculties to appoint
qualified individuals to temporary teaching positions with a relatively small
amount of administrative bureaucracy. Appointing community college
instructors as *visiting faculty” would involve well-established and easily
implcmemed pmccdures L{:a'w::s éﬂuld bf;- arr’angc:d faf one or two terms that
develnpmem or pml’cssmna] develnpm:m a]cmg w:ih his or her tcai:hmg
assignment in the host four-year institution.

» With the possible exception of the use of professional -development
leaves in conjunction with the faculty transfer program, this proposal is actu-
ally cost effective for local community college districts. As enrollments decline
in community colleges, the four-year institutions cffectively “share” the salary
of the tenured faculty. Even if it were necessary to hire a part-time instructor ‘
at the community college to teach some of-the tenured membcr‘s course load, -
the overall cost to the community college district would be fess. Additionally,
noninstitutional money could be sought from federal or state funds Lo support

the development of this kind of cooperative program.

Pretransfer Term

A second solution that would improve the chance of success of transfer
students in the sciences— the development of an optional but strongly recom-
mended pretransfer term at the community college for students in the physical
sciences—is Expeﬁsw: to implernent and maintain but is also important and
necessary. Rather than trying to upgfadg regular courses where many of the
rollees do
based on a tutorial system in which the needs of the pretransfer student could be
individually assessed and met. A special curriculum in mathematics and science
subjec {on which the student will be building in the junior and senior years

- would be set up for each student. This term would not be unlike the_terms set

tions that are prevalent in Europe.

The tutorial format of this term Weyld allow the pretransfer student
who understood the fundamentals introduced 1Y the regular courses an oppor-
tunity to develop a compentency in the more difficult areas of the transfer top-
ics and to experience the courses in a more rigorous manner. Requiring stu-
dents to work independently at the community college level may also lessen
the transfer shock commonly experienced by these students. Implementation
of such a pretransfer term will require careful. and delicate considerations of
amlculatmn agreements and established policies as well as a firm commitrment
fiypt ) community colleges and universities to try to improve the level of prepa-
ration of the community college transfer student. :

up fot preparation for national examin

e~ ]  _ B £ £s
Conclusion A
The increases in the number of nontransfer students in community col-
leges in the last decade has significantly affected instruction in the courses that

= e

(3

t plan’to conginue in the physical sciences,” this term’ would be —~
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arc used by students secking baccalaureate degrees. :Science students trans-
ferring to four-year institutions are increasingly lacking adequate preparation.
It is tfme l‘m' mmmunity cnlleges to d:vg:lt;p iﬂﬁovativ: s-:lmi@ns tf; mect t.he

- access tp ;he beneﬁt; of h,nghgr educamm,
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Classes with large numbers qf passive, pmi-tmu studenis pose an
important instructional problem. Engaging diverse individual

students in a productive learning process can make _

a difference. Yo

Indlvrduaf'zlng Instructlon S
A Systematlc Approach T
Fred A. Thcmpsc:n -

_...In the sciences as in all other fields, the pri 'gﬂalﬂteachmgml;ammg ,,,A«;;:,,

Learners vary immensely in their Sptltudgs motivations, backgrounds, and
maturity. Nearly every index of student attributes (scholastic ability, educa-
tional goals, ethnicity, age) is distinguished not by its central tendency but by
its measure of dispersion. Tcachmg to the "average” " will therefore fail tohar- | .
ness the diverse chzra:t;nsncs of st‘udgnu in a manner most conducive’'to
learning. +
., The college teacher’s role .is to organize and Drﬁhestrafe resources’
(teacher, students, and media) in an attempt to optimize learning. The stan- .+
dard method of lecture, assignments, and testing loses too many students .- e
ﬂang the way through attrition and through-failing to meet minimum legfn- . °
ing goals. It is still useful to have a commop instructional process, to Estsbhsh‘ '
course standards, and to schedule deadlinés for accomplishing learning tasks: °
‘A sense of goals, progr , and accomplishment is essential for teachers and
students alike, But wit he framework and pace of the standard course there .
are oppartunities to utilize instructional resources more effectively on an indi-
vidualized basis,
Many people consider’ individualized mstrucuan as a one-to-one
* teacher-student encounter. Obviously, the idealone-to-one conditions seldom
%t , particularly when large numbers of xtudemg are involved. The deper- 5

a

Nao Dinctons for Copgmaceity Colges, 31, 1980 S 73
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‘sonalization of education is first and foremost a problem of information. Infor-
mation should be available in such a2 manney as will facilitate the tailoring of
individualized learning sequences for studepts who need to increase their
learning in specific arcas. As the teacher monitors information feedback, it
becomes possible to vary pace, crase confusion, alleviate boredom, avoid unnec-
essary busywork, and provide personal help for those gpecifically identified as

" needing assistance, Remediation therefore encompasses the entire instructional -
system—if the teacher has adequate information at hand.

Instructional System

o

’r‘i
-

The pn:paratmn and Dngmng rcmcdlatmn that ﬁ:ed mtma course wnll in largs
measure determine student success in achieving learning goals and objectives.
The development of a systematic approach to learning is a series of choices
_about ends and means, Decisions on what, how, and for whom léarning will

A
LR

L

take place are unavmdab]e Additionally, there are many subsidiary qUEStlDDSV

involved in preparing for, pmvndmg, and evaluating learning outcornes.
Course Outlincs. The scope and boundaries defined in a weﬂ -prepared

course outline ¢an do much to organize the goald, content,' and pacg ‘of learn-

ing. Such an outline may contain week-by-week dat:s lecture tapu:s “reading

[

assignments, due dates for homework quiz and examination dates, and sche-

duled special learning events. Such advanced scheduling necessitates planning
‘the course and structuring overall content according to broad gaals Major

.- learning activities must be planned at this point. Basic mstmctmnal materials .

used by students may also be selected. These course ofpjgges should be dis-

tnbut:\tl to students.

Instructional Units. Within each course there are sever 7
ics that may be called instructional units. Each instructional unit may b: further

divided into concett areas that represent significant chunks of informmation. For
example, an instructional unit from tcmmmics might be divided inuo three

concept arcas as follcws:

Conczpt Area 1.
Concept Area 2.

Concept Area 3.

acumy

|

Y

-l 7
Market capftéliirm, state sacia]ism, and the mixed
ecgnomy. B
The*circular flow nf economic actmty TEEDUI‘CES
and uutput income and spending. TR

Learning Objectives. Within each concept area it is extremely useful
to write definite learning objectives to serve as a guide for instruction, a g‘LlldE
to learning, and as criteria to evaluate l:armng Dutfnme! These learning

DbJEcnves should specxfy what the learner is expected o be abfekm dﬁ;haw well



;"-f,: ﬂy cnmphcste such ob_]a:ﬁva IR S B :
' Starr wn‘h nstdy*mzde QbJEEthES ﬁmﬁd in mamy tmbqok.s ;md)r

~insty 1al mttntl L chmmate_ DbJEEtl\Fes Ehat “are” mapprgpriite “write
- m@@mmﬁﬂm gap mmﬁneazhmsamfaﬁurysequm
;,:,-.,,a:mmmgnalummandmmzptm R e
- While these léarning objectives are pmbably manmprehen;ibl: to some-
one outside a given field, &cydnma;advmmg-anmfnrmﬂ@d
‘students alike. Carefully stated objectives provide an efficient way of | plglmng K
" teaching activities: students have a good idea of what iz expected of thefn; the
" teacher can therefore contentrate on demonstrating or explaining dﬁmfeddé;am
. ing outcomes instead of course tructure. -
.7 777 7 Such learning objec '_ﬁi_é’ﬁ ﬂm
&mmﬂm&m “Tepching-one-thi gandqaimg,&m&;erluacﬂm-mﬂ_
estions reflect dzarly stated l:a:nmg objectives,

seful in  selecting or wﬁtmg ggm Fand

fiton student complaint. If
then such misunderstanding is less likely.
y. Finally, learning nbjecuvea form the basis for :stabhshmg adequaty
~=eriteria for each conceptarea: If quizres on'instructionat units reveal that pre-—
liminary learning proficiencies are unsatigfa%ory for a concept'area accnrdmg .
to arplu;xdy established” standards then ,Eltmﬂ is in order.

“lns'tmctmnaﬁ‘re“atm;nt . f

. Vanety is helpﬁﬂ in prgsentmg or- demblutraung mfarmatmn and
- gkills: Instructional tcchmquea-shnuld bE :mplayzd on the basis of their poten- -
~ tial to accomplish particular affective or* cngmt (- obJetuves w‘!{b Jlearners. -

. Lectures, discussions, and' visual aids can stimulate—or mfle—stud:nt

Lo mvglvement and mt:rcst Any focus on m:dgizhauld be tempered with the’

¥ realization that many prepared ‘materials are cﬂstly to purchase, msppmpna;e
/‘ for mmy of the sp:c:.ﬁ: objectives of your course; and time-consuming t¢
. preview and mmrpérate effectively in the ms;mctmnal sequence; It'is ﬂmrﬁ :
m%ﬂrséprefemble -to-use’a- qu gﬁectwa s;ds{han {ozup-an- mgl;vant mu]umcdm-;,é
g‘f;ldeghgw I N Col e L

e

"




7 St an pmpor ed-for altcm.anve Ll'l;tl‘ﬂﬁlﬂﬂslﬂﬂi for -
‘specific mncgpt a%as For many reasons, some 5tuden£; will heﬁ au:.uha;y
. instrisctional  treatments for various- cﬂscept.s arcas. : h
¥ ) te:ai;her*prepar:d learning units, or self- mﬁruﬁmaal,ﬁss: 3
4 modules.can be of great value to students who require,a supplgmem 1o the -

3L dard tr;atmmt, Whﬂh:r t.h: amixarglr:amnﬁ:e a prqblcﬁi a book , OF -

..ahe studcnts By th: time Qf Lhe "bxg exam,” sgome g‘udcnts have faﬂtn b:hmd -
~ some have missed important concepts exmrely, and some are irretrievably lost.
" -The information provided by the final will kelp no one. It only denotes win-
‘ners andlosers. Frequent quées can be much more effective in providifg val- -
uable feedback on student progress in und:rstandmg concepts and performing
Lhe learning outcomes sperified by learnmg objectives. o ~
The teacher should decide what level of achievement is scceptablt: in
o "ﬁ!;h concept area, If c EDnEEptS or skills are absolutely ess:nnsl tﬂ understasld-
ing{ ,’ﬁmmﬂtﬂéﬁhen%mnmrﬂ 158 —
able. Typically, 75 to 90-percent pﬁrﬁ:rﬁlance may I@u:at: a need-for uptmnal
_student reviews or brush-up wark ?r to :xammatmns Lesser scores may
indicate the m:td far rem:dxatmn :

Feedhick m Studenis

‘!5‘7-" T
7 A ’ o - 23
s o e Whm,admmutermg q@:;,, itis deamb!t tn view them agbdlagnostm
L ols rat.h:r ‘than as measures of final achievement. Based upon teadmr—éctzr* 7
mm& aﬂtqua;y criteria, decision rules for each question grouping (Lh& to
- five questions sampling mm:epr{irea mastery) ¢an be created to presc
=== - meaningful and pcmrx:ﬂtﬁdlv:duahz:d -student assignments. Pregl;npums —
_ may vary from no'mandatory assignment to,optional bi— h*up aaslgnmcntg
- mqmr:d n;mtdlal assignments for students who fail to meet adequacy critena;
. in one or more concept areas. In gggixmg and pn:scnbmg such -agmgnment;
" for large numbers of students, a computerized fest-scoring serviceqwith item-
.analysis pnntauts for each individyal student is almost essential. ?mgamg
designed spémﬁcallyi@r sm:h apphcatmnés_aﬂ: dsa svs.llahle (Kell:y_-,u 1973)
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mmsﬂem:hmnmﬂ; Rﬁhﬁ@ﬁrepeamgw m
whﬂhsvemtmgnsﬁcm:?pﬂfa:‘ rmgrmcepta:ﬁ;mbeggvmr‘-.

ﬁﬁ’@g&emmgmmt@mdhdpmtnhmmﬂmtm
Smd:mamgnmi:shﬁuldh:madmalnngmhpmpnonm
- MWERMBM &ﬂrwnrkwﬂbemmaﬂ engnmentsd

Egg&:&ﬁﬂulmhutﬁg ," ..

By mionitoring ;mdent progﬁg tailoring a;;xgnmentsia individual
B studenit needs, ¥ind grading remediation’ ‘work performed by students, the

i instructor gains timely .information on ghe weaknesses and strengths of the
W“‘m@mmﬂwmﬁmm fsﬂuws Lhe tac.b:rm correct deficien-——

th:ﬂmmremedmn,,,maybemn,,f rop , ,
1alized mlgnmentm]argenumba‘; of studem; The focus on learning
L eﬂb:nve.n and instructional procedures leads the mmestmus teacher to
' refine an mndlfy tﬁr_hmg appma@g in hght al" m;ultz beiﬁ'g“ai;hmved by """
< legmers.

N : Ingﬁucmr fae@atk can also be gam:d from the student wlm needs| per-
fﬁ-’"‘ﬁ:@ hélp' 'Gbgd fsa:rd k&p’mg mﬂmeal cumulanvg iﬁ'l@mss bi:mg'gpc- -
¥ tbsse smdcm! or, gnabl: ﬂnem to bEtt:r cape w:th the pr blcquat hand

2=

*Enmmatinm S : Y

. Exmnaﬂam should sample Iga:mrlg :nmmpassed in m:ral instrue-

: tlana.l umLa Th: test nems scla:ted :hcmld not be 1denm;al to qm: qucsuﬁns,
e 'abjeazuv& Effmt ;hgu:ld npt'be’ d;rmed toward teachmg toa iest or encoure
..« wuging rofe memorization -f;gugm: ‘Rather, effort should be-focused on

- content mastery throughout the mstmcuanal umu, unm;cpt arcas, and learn- .

j"‘—"""*“mg‘ﬂbjeﬁl\'::—m by the examination, e e
-7 Inthis regard, a normal curve that mlgm a :t:rtam p-er@:ntag: af stu-
derits a specified grade mgarcﬂeu of absolute performance is a fraud. If one is
conducting educational research, then testa that have high difficulty and dis- -
crimination indexes are appropriate, Scores should be spread and established

 statistical properties should be used to interpret and analyze data. But ifone is
i nt’; thé aim is to determine whether and to what
i AL 'ﬂg:m@kan :mt —_—




. . memm@agaiﬁgsymgmﬂmmp&fﬂr
) mmm@m&b&;agﬂmm&aﬂemm
I i 1ance standards farht@ﬁrkyﬂqumm*
@&ﬂmyﬁnﬂﬂmmymﬁﬁyﬁmmﬁm

g spent in pla;m{lg, prcpangg a d:ta.lle:l course mﬂme iqueﬂgng m.m'ue-
lgxrmngab_]@mfm*mhmﬁptm pr:paﬂngﬁ‘equemqmgg prei
. scri ,";g lndx\ﬂdualmsd m@m&tx bﬁ upnn item ;nalym i:fthe qmgg

=T

. Ccourse totwo gmupa ‘of students: an écpenh:mtal group m:ﬂvmgmdwﬂusj-
* ized instruction, and a control group given conventional (lecture, textbook,

examination) gatmgnt, When “all Tactors that might influence leammg
_ achievgment were taken into account, the effort to iqﬂdxﬂduahze mstructjnn
“ was found to increase the average student mmangn?m by as
'—'-—";lgmﬁam m pern:nt. ‘Tlie'level ni‘ beneﬁm “of “ind} ,uai&aﬂ mumn """""

acbltvmg stud:nt;mafc than h:gh JHili
czxacﬂy what was fuund at Rw:mde

mlawEPAmdmu(Eiﬁmd helow) improvec lpgmsnLWhm;' =
=~y Mnmmmuﬁbymmm%ﬁbﬁnyT&( RAT)
——--seores;-high-SCATstudents- (T-~310.3-anii-above) improved- their-aver
score by 4.percent. Low SCAT"students (T = 283.5 and below) raised f:lr .
scores by 26/percent through individualized instruction. -
' If motivitional faetors are taken into actount, theremlt:geev:nmnre _
,smkmg ‘High achievers (average or lower SCAT with high GPA) improved
- their average score by a'mere 3 percent with individualized instruction. Low-
a;hmvmg :mdznt: (average or better EGAT Eut law GPA) mpmved their =
. .by.29 percent over. 1 L group.s .
ngh a.blhty* students fﬂéy have run  into the ce;hng eﬂ':ct' nf the
2 4: =y

2




o

pravemem in pqcl:u: mﬁiﬂe as hls or he:_

N ;ub@ent work and in Rfe bﬂ;;e af
1 icome will m:dnu ot e

qu“:uﬁ ' . R

isto b‘E hﬂpﬁ ﬂiai thl! t:gapter helps snm: tcach:rs cx:m,ﬁ :h;: dcx: o

e . -
Em P — o i

Kelley, A. C. *Individualizing Instruggion Thmugh the Use ﬁf Technology in ngblsf
Education.’ Jaﬂﬁqu&mmzﬁdm;&m, 1943, 5 (1), 77-89.

TbaﬁfﬁflﬁfF Al 'Tipl"j! & Community College Se
posiurg, ‘1 in Tca;b‘ﬂg th: Immdm:tgry Course,” 5t. Lauu, Dex::mher
- 1978. (ED 165%? N & '

ﬁ!‘ Paper presented at” fym_ —

£ - _f‘ |
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' City Colleges of Chiag about ifflbears
women to know mofe"abaut: therg
- Included in the suBject m

h a;:lﬂ devslbpmem of the v'

4 '  —7 thﬁn!.‘ﬂhﬂgpl? al‘ nﬁmggm genet- a
nd evﬂlutmn. as we]l as,;rshi'

ghv%omnent arell .lm:fuded
: bmlngy course; hnwever, in this

: ﬁghanddﬂzlnpmmt e U a

a
AT

7 Mjr munea!devdaped ﬂ\rerthc ps;tfaurgcaﬂ smﬁémch a sh@ .
Lmrervxsw nf amtud% nbaut wnmen, ths;r bodies, ind their bmﬁly funetions.-’




nﬁmmmﬁammmmhmh; he 1
mﬂmm@dmgﬂ@j itsati

ﬂtezmﬂfzml (kvﬁnpmmt efmtema}andmgmgm A@or?

' Dme numhgzndhmiuwﬂnhnmﬁmmh}‘grdgﬁg-,uji

‘onk j{ta' ;Lhen: mm:ductnry 'and devehpﬁemﬂ &nepq%are:" '

' . - ogy are jrtrod ed. We.begin with the male, whag-ggrgmdmlapﬁm
J&qu.i‘ﬂyfemﬂzembmduemﬂmpmnhhs"fﬁr&m and ,1
@@umwmp@umﬂmmﬂemﬂmmpmgm : teg” g
. todterone, fan ;';gthe hialtygxd chugns.-:fthemﬂ:g gﬁl, r

PSS ar baéy Inaaddmanm@gdaénpmmaf;mgﬁmlmdf’i nal érgand
and-lheu‘ .ﬁ.ma;cmmg, attenmm ungen to tbe metmrual Eye.le (mclu"
e and men ' ,’F’ y; coTg
tmn, ggnan:y ‘and fetal develﬁpmcnt pa:tununﬂ, mnn'ae:p S, \ge eal #
v '::mdam:rdueaxﬁofme&pmducqvcm, mdhumaam;hty .
. Aoaa ,}g@mwh:ﬂmégmﬂnéandmd and emotio '
- “about breasts are discusse the ;cbm[nuﬁeu mwtedmspeakabgutb"
- eancer and demonstrate breast s 'anmad:kﬂftheuppt;r_
‘ t.and e pro aﬂmb:mmbeh;@gigmfm; :.Ong
lemeslé'.“ ‘ mami’:"imdsnf*aﬁ\:r hcnﬁt!gthe tglk*;eemgtht. jomt—-
-' * and deing breast self-examination, discovered a lump on her brea;f f;gwa;
-+ - -goalignant and she had a mastectomy. She returnted to class within a weeh}*
L vﬂ?thmkﬁﬂmhav:dmmdn‘mume‘Shedmremmedm vikit Qs
"¢ . in subsequent semesters to encourage- other students tnperfbﬁn thu =', fMipa-
';Tnnn S&dﬂm&ﬂt&hﬂgtﬁgﬁuﬁtﬁvﬂ&rﬁe o .« ..
< Umdmg variationsin human-sexual behavior cnntnbu - ’:m §
e pelf aey (1953)'and Masters and Johnson (1966)ha ,
T uted m our aﬁem_pt.s to und:ﬂt?nd this mmplex aspeﬂ; -of human bchavmr 5,
. NES S e

P




;,fedituxmprnntfnrm:d:ﬂnjmgﬂthup@mgf ‘:w maﬁgnnegieaedby

—"scientists in their dis ,,,;,,ﬁfmmbdﬁarhﬁﬂlgi :

}: ‘Why Offer sucha Enune? U

y H@ﬂ@mghq-mMEﬁmmgaf@mm \
munity college, is still considered a meggin gful objective (and there is a good
" dealof doubt in some community colfége cirdes that it has any value for pres-

___ent students), what possible forma may it take? The model used in the City
Collcgs ﬂf Gh;:a@ has been the general education core used by the Univer-

adspfaﬂ‘andaiapmﬂmtﬁgcﬁmmumtymﬂcgem@mtbm

lagn:al V:t:lence, and humamua was 1 fnr graduannn mth an A.A.
degree wrt.h the fm on th: t:ramf:r studmt

pmgamu renmﬂment; in Lhegena‘zlicﬂuns, mcludmg mc mﬁﬂ, da:bnei |

In an attempt to ensure enrollments in biology and to offer other choices to
— mum it became the policy to permit students to substitute any two biology
" eoluses for the g:ne‘ral biolégy courses formeérly required for graduation. -
\ﬁeﬂhmd:gﬂpﬁgmmnmgh:mﬂhhﬁagﬂaﬂege(th:

E— a.uatamy andphymnlogy courses fargeneml bmlogy courses. Gh:mutq wasg -

, mbmmte for physical science courses and psychology a substitute for social
. l:len:z In addmnn, students lcﬂ general courses as talh:gﬁ and universities
¢ are: ted biology 4s a requirement for graduation.
Sn there we were with aurba:gdmhmsmgﬂut We could not ga
mk to our old electives. Long gore were comparative anatomy and :mbfyﬂl*
fﬁgy courses, no longer required for pre-med. Fad.mg gradua]ly were ch:ig in:

"¢ ecol ggy , ‘human genetics, human biology, cﬂnsumeraanentd nutntmn Whj

ny.-New.courpes-were-added udents: hugmam:.




" - fgver ] :N@:ﬁmimaﬁayﬁECig:.
Fm ,nmznﬂ,mkghamvgy 7 NO years ;-

&&:hb&nm@m&tmmmdﬂﬂda; ing, with

th;mmgmmntaug’h&by;mmmﬂnr-mpapuh th:mmcg

mm“wﬂmnﬁammm Andmzppes.lha;

aﬁmmm&pﬁdsntnhgm,,,f

- ... . The course is described as bgigg
Tugure mdﬁMDnnfwmen;hndlamdtheﬂﬁmmvﬂvad inthe.
'@taﬁh&mﬂﬂy mb@mmammﬁfms&amivmlable

vﬁif——ﬂgm mmmpﬁmm m{ﬂumcanbgugda;an,
] mﬂeﬂumbmhgyeﬁrgfarmmthﬁm

Ennclmmn

/ N : ,
- If there is a future for general education ecience in the community col-

—"lége (a proposition T dadly donot take for grarted) and if a"course in"the biol-~—

“" " ogy of women can be in student;’ interests by providing motivation for learn-

" ing a3 well as academic tfammg in the principles of biology, then it is a g\:@d

B aheruzm: tutheﬁmarﬂl m- Eﬁmﬁtﬁﬁi-&ﬂwu course =it serves — -

. ' : NeEAn: of ove !l: Lheladiﬂf 1 ‘,,, .
stamlmg Df the bmlcglcal bas of many BE women's problems and in serving

‘the needs of the c@mmumty or courses Telated to its problems, r.l:us cuur;e ,

deserves a ﬁghtful place in t he curriculum. ‘

!eferences ::‘f " : o b

i e Sk = _ia

= ~New York: Simaon and Scbuﬁar, 1976. =
l{il:hsiﬂur@ H. A., and Lunde, D. T. F 13 ! qum Sexuality, (2nd ed.)
New York: Halt, Rmdian and Winston, 1975, /- .
Kinsey, A. C. Sexual Behavior in the Human Female. Philadelphia: Saundqs, 1953,
————-- Masters;” W H; and_]ahnmn, Y B HmSBid -Response. JBoston: - ftﬂe} Brown, -

1966. - ,

. \“E r l % i = : ) . g g
Bette Slutsky is professor of biology at Truman Collegy;, wne of the - b .
City Colleges ngﬁz:@a, where si has taught since 1946. Sks‘ %

3
|
& EﬂgﬂﬂWmﬁeﬂ:HeﬂLﬁB@kCﬂﬂﬁuw Our Bodies, Dm’;dnﬁ ABmE;ﬁdFm’-me

, mmm@aimm ,mlﬁdxmplmmgﬁﬁgm -t ni -
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kydgﬁmg‘mmmm s
, uﬁﬂ*wﬁ@%ﬂwm& ; f

wizh m‘ﬁcl:t:r und:rmd p:uple, r.bey want to ccplore the depths of r.hen- own

personality; it is a course that fulfills a requlrr.mcm or gra:{uaﬁun, and so on,
Whatever: their initial reason for :aklng the cousse, however, students soon
become eagtivated with_the pros

capitalizing upon this eagerness for self-disclasure and :hmchng the direc-
tion of the course material toward meeting this need. Manynhh:bgsmpm

“’“‘*““’“ple; of paychiology have such direct applications  that students often become
mmnadmth‘ﬁndmgthemglﬁﬁ‘mg:rympmcﬂVQdmthecm Asan

B mstfuctnr ol‘ such a:ﬂurg, one m ﬂi: quue npmrmmty ol' ;tmllﬂatmg an

" own biavmn
Many students in an m&oductnry cmm: w;  not hadtb: opportunity
to take a puychnlogy course ior to coming to ; therefore, msny' m!y
have preconceived mtmm pncerning the content nﬁh:cls.ﬂ The instt
may ﬁpd tha:mmeﬂm tjme muﬁbedm@mzﬂ ﬁ:fmﬁ-emngpnpuhrm
e belef that taking a course in‘psychology automatically
t therapist of the mﬁburhmd%\rc found

. become 1 he_prospect of analyzing themselves, friendg, and
* relatives, Muq:h of the p;ychalagy of teaching psychology theréfore involves

S

] ,‘n@punmtmaphm im&mtharymafmmgmrequn&dm

&

—%hﬁmﬁﬁp 31 190 -

w:ﬁ'\\

92*" g gl




»ummpbﬁrpmali”f tdthameucﬂprmplg—theapa‘nf;'
hology m&wm;hmmt:mmm,ﬁgmdtmﬂhawsp&

cites using such topics a3 ob proble.

e

jent, time ,:*f_t,andparmungmg Fﬂruaﬂiﬂﬂnﬂm -
. 'nve,yuumaymwnﬁmdﬂwupuﬁafewﬂ?mmmnﬂﬁpemr
é _as éxamples.
“Paychology instruciors F T inique enuty"far gtu&snu’iﬁw
P ;;,maybeumdtﬁmpuﬁuweﬂaamnm Students will oftegirely -
. upﬂﬁtb::rptythﬂbgytg:hamh&pthemﬂlﬁth:npeﬂcmlpmblm
- _'—ﬁﬁﬂﬁysm:méﬂbymmhsﬁxmﬁm—

o i;ahelpmgfneﬂd A s

degires, dmms mdmsha Gm:m:fhpﬂ&aﬂhsvefmdt&bequﬁeﬂg
uvcmaddmgthnmtm uth:u::nfabaﬁ;ryefp:mnahtymvenmm ..
‘The inygptories must be ‘selected carefully; however, in that they must lend °
themseWes to mtapretaﬂa:m}hat are not heavily¥aien with value judgments. -
- meple it is not m@aﬂ that any form of intelligence test be included
. bmw,mtb:ymyﬁpmtathmmmanypmpk If students
-"=-—“—-—_im—mfnrmed that - the--inventories -only -represen dfm_p;mpmm; on__
: ‘““@uman behaviar, one finds that students relax’and enjoy this process of self- -
. “disclosure. The inventories often serve as a vital link between the course mate-
" rial and the student’s pemnal expenem;a -

Inﬂlﬂnﬁﬁ | - T ’ i K ; - a

:-' As " , . s’




MWﬂ.mmm\ﬁmMaﬂymmhmnﬂmmmp, o
ding :ﬁ@ﬁrhﬁm

ﬂy:l tgaémg ﬁ‘ylea &mﬁugh thae inven- ‘

social

,/ - n:m:ﬂ ﬁ-am :zudymg many hﬁur; m@m@nzmg and :\:E g”infnrmaann,
" . only to discover that few of theli studied appeared or'the exam, Others -
Ca cnm‘ﬂmbemmugmneﬁnu;n: nmetha:amm@hbckdevelapsmd;

" there appears to be no meﬁm!? for ghe information. Study habits i mv:nmml -

_ suth as the one-devised by Wrenn (§972) and the Study Attitudes and, g
__ods survey (Zimmerman, Michael, and MicHael, 1972), can help ;md:nu
Fdentis ipu:ﬁ?: areas’ nfﬁﬂimltyiz mscd fﬂfmtﬂfﬂ vucah@ry =

assey Isgnreandanevﬂuaﬂnnraﬂngfurl}s:h o
Fics md;mzeachmé:nf;mnt sﬂi‘ngth;

. Hnﬁvmomf(lgﬁﬁ) Yo of ‘control mveatary pmﬂda an
_assessment of the internal versus external control aspect of personality. The -
mvmtafyndem@aﬂ to idefitify feelings of personal control that may be of

T dent Fj:tt:r’s theary pmpmﬂthz: pl:r.?k m ﬁ::mﬁE’Eﬁ"—""’

theu- hfei ircy *as ﬁften am'ibuung u:ven;; to lu Peapl:wha d;splay
an mtcﬁlal lgcus af :ﬂn@l perczwe theis life circumstances to be directly /
De pemzwe th:mn:lvts to be

N\ s le: Wishes Inventory” LI‘QEBlm’eala ﬂnc’s priorities in life -
by pmvuimg an asscssment of four key areas af*wish fulfillment:- security, .
. response, recognitiongand adventure. Students‘are instructed to rank-order
(froma r’uk of one to a rank of four) several groups of statements mnnstmg _
———four alternatives- Each dtermve represents one of- theYourareas of wish ful- _ *_
*  fillment. A rank of one is given to the statement that is most descriptive of one- .
self, and 50 on. Ranked scores are then converted into percentile scores that
rgwdeagenc@pmmahh:fﬂagve m@t&n&:ofme four aréas for each
m{lmdugl Thomas has also provided an accompanying interpretation sheet
dgt dﬂmbﬂ Em:h nIthe fnu: wxﬂie: in detail »*
- Pe Néymann Enbhmdt te;tfnrlntmvcﬂmnsnﬂEma-




Eﬂnmwhmm@'@nggnewm ;nncfmadmthr:sluu:alma- B
tives, shy, aﬁlmn;gdafmdgt ﬁﬁggﬂmanddgnp Thgmvvmadpﬂb

 sonality may e d

R

en:aﬂ," snd iﬁ ‘need.

VV “-sion f:@ d:é Vl‘ypa af tﬂ dxscum up to ﬁs pﬂmﬁﬁﬂﬂf}" -
mlﬁﬂh@gﬁaﬁﬁycgnegemﬂud:mﬁv&gm&dhgg@t
puzzle and word-scramble challenge exercises. These exercises héve.been for-

ﬁuh.ted to revsal spa::ﬁc i&nﬂfgbh: ﬂi:ma or patterns of thought. Once tbe
, encouraged mattemptmxdgm?y

¥ e tow rnay wish to obtain -responses from the class and then urgamz.e"those
7" responses in categories. These categories of answers may be used as a basis
smrme——qypomn- which-to- mw&mmnwﬂd ‘umique-sifuations
eviryday life. Paruculs:ly mt:restlng ansyers may serve as =p§:1.ﬂl mpu:s for
dag discussion. - . ' h

e - Fasotion. éﬁﬂegﬁudﬁﬁs ﬁ—typﬁ!ly i

dous amounts of stress. . They often are unayare & ﬂn: fa:tnrn t,hat contribute

... to this level of pressure, and this lack of knowledge can lead to a stress crisis.
. The Social Rsadjustm;m Rating Scale (SRRS) (Holmes and Rahe, 1972)
Prﬂ'ﬂd§ ameans cimahng ;ﬁ;dgnts aware ﬂfthe ltv:ls of tension aand anxiety

- af tjn: n:[atwc ﬁﬂntﬁbuhan @f e,achhfe EVent tnward stresg, Smdents should bE
L .cognizant of the clues for hypertension and ulcers. It is a‘g@ idea to couple
% the adminisfration of m:SRRS mv:ntgrf with a dﬂ.tussiag c:f r:laxauan au:l
-~ calming tecliniques. - - T
, . The - Inventory of Anger Ggmqmny.:atm 1’1AC§) (BlEﬂ!’lll 197&)
SRR measures the degree to wisich’one appmprlat:ly; mﬁunu:a‘tcs anger. Tt is
S _,_mporiax&p: -emph. Lz:um students that apger ig4 normal human:emotion *
“often asgociated wit stration and conflict. The/inventory istcomposed of «
thirty questions in which students indigate ti§ir typical reﬁnom ‘A sampld 3
" question is: Do you admi ﬂl:}“ are aﬁ When asked by soméone?” Each

‘%, answeris aghted with a score om 0-3. A score of 70 or above is an indi i
. pion that thE ‘student does co nicate pemnal fe;hngs when angereﬂ and .
_that those feclings are carnmnn(htgd without intense phyg;cal or psychalagca& ,
- ramifications. A s¢ore of bﬂ,ﬂ) may be mtsmret:d as a tEIldEflcy toward
dlfﬁEulty in :ﬁmmuriatmg anger or xmpuls;ve fh,yﬁlcal aggn:sswe ;eat-




- mq;hgtnf;hepemmﬁtymmmry@aﬂdm an. .
a scores for gach inventory, p:mnalﬁpﬂ;ﬁﬁmmdasmunﬁafrdwmpemnal
ﬂtpmﬂas,maammnf&egm;ndab‘_‘f’i;anhznudentfarpm-

posed behavior changes. Enmmgeywstudentsmﬁvzmlzychﬂgnphi )
and tan:ﬁ:: m&ar inventories penﬂdxcs]}y thrrmghgm thei‘ Enﬂegc careers. .

vamﬁ&ermmmﬁqmmﬂgmrmbfgmmﬁ
3,
PR, Rﬂem 7."_—;., e wavneg e e o e e it e g e ;. —

E ’g *
; Bl:n“ﬂlﬂ hﬁ.j Sr. ‘Invgntnry aE,Anger C&:mmumahnn'lnj E.janaamlff w.-
PIE&I(E&},JEMM_&G@FM&D@ Uqamyﬁnﬁ-
.. ciates, 1976 }
. & Homies, T. H., mm&arﬁ:ﬂmmlmmm'jmg
ic Resexrch, 1967, 11, 213.
—~———-Rm§ B: wmﬁrmv@mmﬁm s
. Jorcement.” Pochological Monographs, 1966, 80 (609), §-28. %
" Thoma e & Four Wishes Inventory.” an Vﬁnum(li.d),fgn:b-
@wm Lgmngela Gutenberg Press, 1958; .
Varnum, W. The Nep stedl Tmﬁﬂm Eﬂbpm(l’mﬂaﬁﬁs&n)
Angeles: Gutenberg Press, 1958, ‘
féﬂ!& mwfm vaﬁahﬂ.m f iversity.Press

{W. Michael, W. , and Michael, J. msﬁqamdsmmsm

"¢ San thega Educational and Lndumax Testing Servicr, 1972. -
e - S
: ’ - - N B

¥ - i -§ a

JmD Qm:ﬁmﬂrmm fms:gfp.gy:hbgg;b:dngek: | -
ﬁg&dgzﬂufgdaﬁwdmdxdaﬁw m:thepwagu%fﬂ 7 : :
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Teaching the Sciences |
f Donﬁa;Silinﬁan
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“This corigluding
volume’s theme: science education in two-year calleges After a brief overview

- of general science education, Lhe blblmgraphy is arranged ajphabetlca]ly by

‘subject areas, .

- The Center for the Study nf Gommumty Golleges r:nnducted an inves-
tigatlcm of science'and ‘science-related curriculum’ and instruction several
years ago (Cohen and Hill, 1978). A representative sample of instructors from
175 two-year colleges across the cowatry provided information on class size,
course objectives, teacher expectations, use of class time, use of instructional
xmgdla, satisfaction with and source of instructional materials, student class :

* activities, stressed competencies, graclmg pract ices, attendance reqauarnents
interdisciplinary approaches, assistance in teaching, means of course improve-
ment, and instructor’s background. Hill and Mooney (1979) reviewed the'

. resgsmh mathodologxes emplnyed in the studf and described the course-classi-'

chapter hlghllgh;s addum al -résources peﬁ‘ment tcj this -

_ Brawer and Fnedlander (1979) surnmanzed the ﬁndmgs and conclu-
sions of the smdy and made recommendations to scierice and social science
faculty. Because two-year colleges play a key role in developing science and
-gotial science literacy in this country, faculty in these’fiélds must design dis-
" -tinctive courses and pmgfams that make them attractlve ta 'the diverse popula- '
Y S ‘
New Dim'iium for C'ﬂmmunfgr Colleges, 31, 1980 B B |

9 ’}'-"
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. tions theyqserve The éxtent to whlch dxfi‘erent areas wnj’un the sucia:l sc1€ﬂtes .
—— = are pres¢nted in the two-year- coﬁeg&curnmﬂumguwﬁ red by Friedlghder sy
(1979) He found that the range of transfer—nrlﬁntgd ursed (Dtﬁér than ger " "
eral intraductory survey. courses) ‘was very, limited: VEl‘y few social science. .-
courses:were designed for f:;ccupatlﬂnal students, Hew mﬂeges uffered,ageneral
introductory social 1em:e couse for ccmtmumg Educatmn students and deveL—
- ..~ opmental social%¥ciénce.class werérare. . ., .- o,
~.* , An gxarnple of ' what Sautheastem Gammumty Ggllegg in, North Ca o7 -
lma has done to fEd’ul:E fadure and - attrition rates in the EElEﬂCE dcpartment?- ,
was’ rEpcmtEd by Scutt (1979) Faculty members analyzed course aff&rmgsﬂ,. o
ldEﬂtlﬁEd specaﬁt: course p!‘El’EqulSltEE ‘and- r.level’aped instructional objectiveg
- A study was dDﬁE to cgrrelate rtadmg scnre.s w1th science perfarmance In=

sclence student ngeds assgssment was develnped : )
L W Rl e . - B
Rajerences . ’ ) N

These ERIG dg:umernts, unless c}iherwme mdlcatecl are avallable qn' ’

_ micmﬁche, or in paper copy from the ERIC Document Repmductmn SEW
LgEDRS) Compiter Microfilm* International €orporation, P,0Bo
Arlington, Va. 22210, The microfiche price for documents u der 480 pag&s is

.83. Prices for paper copy are: 1-25 pages, $1.82; 26-30 ;:lges $3.32; 51~
pages, $4.82; 76-100 pages, $6.32. For inaterials"having more than 100- .~
pages, add $1. 50 for each twenty-five-page_ mcr&i“ngnt ‘(or fraction thereof).
Postage must be added to all orders. Abst racts of thése and other documentsin =«

s _the junior college collection are avaﬂahle upon request from’ the ERIC Clear- =
mghguse for Junior Colleges, Room 96, Powell Library, University of Cali- .~
fnrma, Lns Angeles (UGLA) *‘3(3024- Brat:keted publl:atmn dates are. appmxis

- mate;, -
Generai Science Education = -
. ! i = P 1] = f' E &
- Brawer :F ‘B., and Fnedlander,J Science and Social Sz:xsm:s in the Twa Year C'al-
v lege. Tﬁplcal "Paper’ Number 69. Los Angeles: ERIC Clgaringhouse for

- Junjor‘Colleges and Center fm’ ths Study of C‘an%numty (:D“&gES, 1979
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